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J$3I J-a*JI 


Vector 

dial? II Qlajuialll 


Resultant Vector 

ji^g> 4dbii( 

Negative of Vector 

4a£LI mJUv 

* •* 

Commutative 


Multiplication of Vectors 

ul^lu> 

Dot Product 


Cross Product 

^»bu?lu>JI 


Vectors 


1 Coordinate systems 

uLjU^VI 2U£j! 

Rectangular Coordinates 

Sjj^jU^IjLuU^VI 

Polar Coordinates 

^uhi]tuLuU>yi 

Vectors Addition 





Vector 

Coordinate system / ^Jail 

^>jt ^L_Lfcj { Coordinates ) CiLiio»vu is>*i« ji usu £is *i>w jua^u 

a jjhrth { Rectangular Coordinates ) i-j^jjisjt GLiua_*.Vi I 4 JU GUjI-l^Vi ^ Ajjjus 

- ( Polar Coordinates ) 



Rectangular Coordinates / iu>yj£JI uLyU*2l 

x 1 Jr$ 3 tll L* 4 » J** £f£J3 CjL^IL& 3 eVt 

1 ( origin Point ) j-**vi ^ uy t jL_ig pi -ui^j y 

uJ£j ljL^IjJL_^VI jJLIj 4jr Lc 3 faun ^>4 j (0,0) L^UjfJ^I 

* iLuljJ-taJl ^lc- *0 Vatt ( x * y) 4 .*.ija 



. Polar Coordinates / ^• l r‘^ vl 

UH 14 ££>4 2uJU^E jjbtJl f \l=Ml Jjjjfo'l jiUj 

* 1 H^ELJ Ij X ^ rift Vi {j£-J ijf (9 r JL»-JU JiJL>U 

- { X , y ) ajUoaJi ( 0,0) VI aiaSj <>• ajuJi >* r 

X J r Cw iji-Ptll SjjIJJI 0 J SLj^ujlEt) jjbtlt 4 . 


®oo mlazemna LuJl IgjOi^l W^O £ 4 ) Xi/UaH ^±JJi£>l 





























































: <L*faal)$ aiLulMiil iuUaJI 

(r , 0 ) SjjhaijjtaMJI X , y )jjWI Jjj* j^a-J 



sine = ^ 
r 

COS0 = — = — 

r A 

y = rsinfl (i o»j 

x = rcosfl. (2 

(2) (jJi (1) 


tanfl = — = 

X 

. SLyjuit SLubtii aji j< auaiat it* { r amH *Lmi ) 0 ajji jji jm <lUj 


r i»d SUjIjJI CJJill jjplfi 2Ujlaj *j 


r 2 = x 2 + y 2 

‘tMjjr 


r = V* 2 + _ 

. OJttM daMdldj tolW$Jft£ 


l^Jlj yvLjjlj 90° I j-j-x* jrCojt j (1) 

cos 6^ = sin6? 2 a-s»JWj cos0 2 “ sin6^ 
cos53 = sin37 cos37 = sin53 

. U^Uj (jniUlfila 180° UQAJ + * ** UtJ^yij ^ ( 2 ) 


sin60 = sini20 sin0 2 = sin^ 
sin30 = simso <#l s\nd 2 = sin^ 
COS60 - — CO5120 t|i COS<9 2 = -COS^ 
COS 30 = — COS150 ^ cos 0 2 = -cos#. 



(x,y) j £Si 4uJ <y>o&l j$WJ <-*£ ttl / JU* 

<4aaJI o^l 4MfaUI jiULl g*s (-3.5 , -2.5) ^ 

tan35.53 = 0.714 gl Uit 

r = ^x 2 + y 2 / JaJI 

r= V(-3.5) 2 +(-2.5> 2 


tanO = - = ~ = 0.714 auui T <}bul jrt*Uj 

X — 3.5 m 

0 ™ 35.53 gjSjj ^Lwb^M jt JjiisJi j4 0.714 41 ^ 3Qf ♦jji juO 0 " t3D 0.714 

(r,#) = (4.3,215.53) ji« 0 = 180 + 35.53 = 215.53 4 J 1 J 1 I &jti A. yu r «*ai 


®oo mlazemna LuJl 1Ijutffco £4) ?±J>£>I 














































/ JlJtl 


f»U>i Jl j*jjlS >» «JtiJI Jja / Jlio 

A(3,-4), B(-4,3), C(-6,-6) 

A(3,-4) /Jail 

JJjJ* WnM*^J sin0 j COSf? ^ ^jS ijLirl wJLLlJl J&JJD ijS i_Ai 

(r , l 9 ) i^a 2 1 ljL^ijl^Vi 

i^UlGTI J* T _L>kj (1) 

R = v'x 2 + y 2 = a/(3) 2 +(-4) 2 = 7(9)+ (16) = v 25 = 5 unit 

_ y _ “4 


x 3 

COS0 = — = — 

r 5 


sine 


= -r -^(2) 
r 5 


sine = + 

sine = + 

cose = - 

cose = + 

sine = - 

! sine = - 

cos e = - 

cose = + 


[ 1 ■ ‘‘ 1 * •'i~- jt JjUatfl Q — 53° •• 

0 jaSj yyi 4r J4O 0 i4i sine = - j cose = + ji juiij 

(5,307°) J A iijr:l i a yi yjiAa-vi e = 360-53 = 307° 


B<-4,3) 

(r , 0) i iLulaall .jLpi-LkYl jl 


R = ^ y 2 = V(-4) 2 +(3) 2 = vTl6) + (9) = v25 = 5 unit 


: «UJU}t i&SMall jj* f Jm ( 1) 


cose = — - — 

5 


sine = — = — 


( 2 ) 


( j >O L u al I i-iuajl jl Jjl Jl>J| "yt 0 — 37° *"* 

0 jjQ i y>Ji 4- 0 u 1 *' sine = + j cose = — ji 

(5 ,143°) ^ij^vi e = 180-37 = 143° 


C(-6,-6) 

(r, 0) i j • jU-Att c>l^>ijl>.vi (ji 
i4LJOl *L2jbJl ly* T Jm (1) 

R = % /x 2 + y 2 = V(-6) 2 + (-6) 2 = 7 ( 36 ) + ( 36 ) = 672 unit 

cose = A = 6 = —1 t sine = - - ^ om(2) 

r 672 72 r 6 n/2 72 ‘ V ^ 

( 1 i-uuiLfc jl JjlJJfcf* ^j-4 0 — 45° •’• 

0 u>c 4U*j. .uiai 4-iyi 'L. j«5 0 (ji* iiu sine = - j cose - - ^ e^'_j 
(672 , 225°) ^ ^sji ^ji jl^vi jjSLii e = 180 + 45 = 225° 


©GO mlazemna LuJl W&° ja/^LoJI ^±j>£>I 






























,9Uu Jl cpUw 4* *JUI J$* /JU* 


D (3,270°), E (2,210°) 


D (3,270°) /JaJI 


(x , y) sujjjjioi oLitjb-vt ji 

r = 3 , Q =270° (1) 

< X = rcosr? = 3cos270 = 3x0 = 0 (2) 

y = rsin# = 3sin270 = 3x-1 = -3 

—)■ 

A(0,-3) 


E (2,210°) 

(x , y) 1^4 AjjjJjLOt OLuiJUfcVl ,jl 

r = 2 , 0 =210° (1) 


X = rcos<? = 2cos210 = 2x{-^=-)- ^(2) 

y = rsin# = 2sin210 = 2 (—) = -1 
j 1 2 


-> 

E( 

-n/3 ,-1) « >» 




: 4^11 <Uml iill 


. jt : "WiU &JI 

siUi JLU jS'i lAji Saa jSL u |«Hj ( scalar quantites ) 

. (v) * (T) h'j*)' (t) t (w) (m) S) (d) iSLj* 


a_u^ Ltfjl (jLe ilYJdf ^ JI4JJ LphUulj LfcjUi. jSJb l^USj L*i—j ^ : 4 fr*ll %jiUa&U 

( E ) jbai i ( F ) fa ) , (""£ ) ifij-Ji t ( X ) SL>ijYi <*jii jlu am 

0 

* LmiwJ *i4->u Jj 3U,iUJl j^usjl ^ rarKlV ^ 4 ^ SUoS Lgjl U4J 


QUaaU« 


* U-itj ^.4-cdJt JjSuj L&jIJLm 1$jI^ IAj jJIall 4>IU v>^ (1) 

# 

* LuUj w U- a T JI JuUj(2) 

, >, 4m [ju* \^jmj Jf 1 UiSlj} Aj>uI I l jl -Lid JCUj mfl Jf j-La |g 

jLa-U i 4 -U.45H1 jLskjI j j Tij 4 >L>uI |b 

- d.ryll >4^Ui jLjIjlJi Alzuu {c 


®oo mlazemna LuJl I$i0^)l W^O QO iO/’^LoJI <^J>£>I 
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37° 


* 10 A A^iH JS^JI 4- 

j-jjLUt Hrtn\j X j4j>bd ,v» 37° *LfcL>*jl j 

O Alajj ) 

J 3 jjlJkiJ B A I jjLjJI JSLiP i_ 
. O >fajUJt Aladij ^*^.>11 X _)>»*• £4 $ “ 90° AAloo'j 
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4a* U« 


J^jjV Jt j>AJ 4 j maU >*jj dUj4iJt ui^a j*uu ^ 

F = F 

*il«a£ jfl 4 JUJI titUfl&il IAM 0 /gri 

. MNlUil >*jJU 

/£ 



\A'j+j 

<u«£il 


~E* 


A w t Ll£ 

T 



q 

4 ujL)>g^a 4 Lx* 





n* 


U**i 


4*&ll 

4 »i ku U5 



**->w I 4 


d«U' 



^Uj^jLu 


"a*' 

J-*" 


UyLy$ LwflUj 4JUII 4A*tl b^UftSJI gc >* /gi 
Hj*il oUwb |wa ji>$a 3 N Ujlat* Fo$*ll (1) 
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ji. 










n 










•A 








m 

_ 

— 

nn 

_ 





F = 3N ^ J' | F | = 3N (1 jZ 

9 = ISO^A l$*Ljulj 

_JL*Ji X j>-v« jL>oLi ^1 


v = 5 m/s —iSj $ \ | V | = 5 m/s ( 2 

^jQ}l 4r 37 Ajj 1 Jj J l.« «J1 <j^£ l^Al^tjlj 

9 = 37 + 90 = 127 s ^1 


O mlazemna Lj^Jl I &x*Il>\ IXjo/-&o jO/VcJI s^jj^-1 
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: Properties of Vectors gailrri 

2lJQI 



X 


Equality ^|LmJI( 1 ) 

J^ls> ^iJu) jlJJatl I4I 1 w L^TJ t 

Aj ^ 1 ■■■"* Jil^ AjIJbJl ilirtli |j*C jlaull (jrtij tfLpjVl gwb^Jj 


Negative of a vector 4 a*JLI mJL ( 2 ) 



- A >^Jb A t_JUJ 

Al^oVb jjtuSbtUj jtUdlb jrujLuu* jlj$5b t-Jluj jl 

J^la U 4 I 1 ^ 1 ) 



-A 

-i- 






A 







3 A 







_1 

_1_ 



lJ 


(<ujU» <y*£-, 4tadUi <bu4**ll (3) 

tfL*oVl * J->*1 A^iX* jLLu ^LjuiUi ujjjXiJ 

I Ji Ij Jli. 

aL>bYl J ■ ■’' 'j 3A Jrfjj AjLfi 3 jlaSXb A A#ull ~jj*a -bj£. 

jdMiii jlmi F= m3 >iuj£ 

^jb^STt Jb^t dt-3«jl ,jnrt <1 jjjbJ* F— C|E 

(‘AjjtJLi. S) 2Lbuu)l q * 3UIC1 m 


: Vectors addtition tiilAiili $•«* 

. -JLu^ LwJuA Lulj b*> 4*211 uU*£aJ 

: Graphical method ^Utll (Aail ( 1 ) 

^L_ult J-JbSIb 2 l_JO!» ob-ljl iajJ SOuaatll A^ljVl jLmI UjU LUSUj 
2lJL> jj^ i**TI 4r LtH-dl ' i bjwiwIX* p rt \j p** p lil^i nAs L$J 

* 0 * 

J-ji 3 1 fUli UijLpbj (UjJt (***J u* 

^11 JjVl 4 Vm J-jj (jji >a^ ^Xtli A qwU titti 4- 2Jyba3^1* tJ3& b CuLi ^ * JjVI 4 Wil l jjij 0 ^jLUl A^uit 
^baV ij+j^*** j £«jj ^LuLult Ujjlall ^4»i1 AL^^tll 5b^V Alujial! £>1 l& ^jUli A>uii 

- J^S' 

VUi 6 Km . 14 Km . b^ 16 Km . Lajj 10 Km 2 ljlDi Ob>ijV» ^o- ju> 3 bit 

^Lilli L AjJLHI p-fcbjJ Alua^tll jL^uV L> V- ^ 1>^tj 



®oo mlazerrma LuJl IgjO^I W^O £4) jO/'^LqJI <^J>£>I 
























UUtl 


10Km 



- jjbtl! jSiA J1 *4- ^Lu j^uij JLua>i_J 

JLolaJ R A-jl Aaj fJLijU UL-bj 

j*1i A> i “ m bj JJL-fc { n g/n £ttt 4 £Lu 4 jt j j-p*Vt ^1 JjYl 

■ l V i n > j.L-li£V l 4- f*»A> iJb u*U ^1 irt4 A IrtHlj djJa-uttl 

V i fl = 26°i-A L^b3i jij 22 Km j_& R iL^ijVi jial4 

l ^L^ILl A-j ^- 4^0 ui-jjjjJi Ajk-uJJI a jla * 3>^* 

16 Km g»4, drijf jM—>- V 1 LjojJ < I~|T1 4**-jL^tjVl * „UJ^J ^.JlA JjI J!jL>- 

* 

14 Km t >j Ji 4 w 6 Km ^ 10 Km |vt u^£ 4 Km ^ ljjm-3^ 

AJbJt diAJb 4* 1 fljl** <J—t-sa>^ 41 j Lfl^u 

* LdjLu A^lr* uL^> Ua 



ja*J1 4j Jjjtj j jJI t-ujjUl ju*aitf ulgjull gA»> 4jbuj 


JJ-C U^bvljl AibjIaJ* 4.,*ju£ jrUJ J C “ jT * 4- 

J ^4 i mM 3>-“ 45®#u?oi 4- >0 Km t^jVi i^aijl^i ^ujl«Uil« 

* 

|4-^j ^LuL^j Cj Lfrgi. J .1 |4-ujC % Art in j 3 * ,;| bSj b^Ju> 5 KlTI ’-sLuLUlj 

jj-J j j "iij T 1 ! A^mII tJT A 4 l<o>^f JJJLlCj Ufj^bj 

- ^tj JjYl 4^11 


mlazemna 



ULu <w2l dUIjil >»l / JUU 


30 cm 


Xs^ 


30 

10 

25 

(cm) 2i>tjVI 

120 

90 

30 

( 


i ii M 4 i-ft-y* 3>^' sLj^y 4<jit >?u I Ljj 

^loJ btjJJI 4jl 4 



3£uJl 4 Lei (4-UPJ 

yj jj A lc CtLu/Udfl Jry3 efljau 

0 = 82° , R = 49 cm 


0 j) O mlazemna LjuJI lio/’iLo jo o/Ua)l swj£>-I 


























Analytical method 


Vector Analysis ( > ttill 


I «y>kll (2) 
(a) 


I *—* A oln i j 4 l^jid 1 CjL ^h I I i ,v*_>o AjjL^JI jt j^jJb 

^-*1—iS^JU ^« mi jJU& ■- * jt i *- 1 * ^L_J L» I idbaJ^ta ^|t ^LIjkj LuIl5 JlUjJj . ■ 

* Lj lfV i t l *>*UUuJM 

C taLSjll JUil 




i'y 

12cm 


20 Km 11 *.* tjl* C 3 t">tn A A fciS . tt l j-» J" *_* I nn 1 *iti yl ^vilJ 

Au- 4 ■ * ***H >* 2L»ijVi alLt ^jji pj— 1 1< A 3>w jui 

jUJti g-Lub C A<> JlioVi L*jI jSUtt <> . jjbtl* JJLill 2. C (J S\ 
t3*B a-» \£j-^\ ^fctjb fCi B A o* l^ljb Vjt l>* ABC 
g L>-*i C cs^ 1 A ij-** <J 31 M wijl j^Ubfcfl 4- aU^-lj 2bjlgJJI 3 all.lTI i C 
,jjj_*L«ni BC > AB avf^L-j C ta^ 1 A o- 4 Jt-Mj-uii jJUj i«£* 

• ( juJL» UTdl j>71 *>>41 ) jt iq ni l * J^Vl ijy Lc. Ujfc-ljw I 

^li tVI i, a Li 3J g fl ml t d * <l > ^L ^ i T dt ^Lwa^l AjJi+U 

jjLa^i JSU^Ji L * ibUimi JjLcJ jy« j_4 * dJLaUuii 

i MVi mi j X j-* 37 c g-Uajj 20 cm *j |J ^ l^tji 

0‘ t 

R ^|1 m VI d (jl Jj_3Jl )j^*4 Jj I t i t II '-^ .U> JUillj y(» VdJ 

U^jjIlLa- J-SUJ £tuUl Ry . Rx £>**11 *2UUb 

it - t t -- v . _ . 

^Uj L-L- ^t Ju.uqjl ^iJbuuU 


l y 


k x 


sin 37 c 


cos 37 e 


R y = Rsin37° 


R x = Rcos37° 


Ry = 20x0.6 = 12 cm 


R x = 20x0.8 = 16 cm 


£$-**** s4-l-Ci X £-• 37° LfcjlJ-3* 3_y1j ^3_fl 20 Cm ^—»-'jV( jl ^1 

Jl^2_«l j£+j ASjjIari *J +1 y J&t'l dLaiVI 4 . Ry = 12 cm J X JJ^v-U 1 aboVI 3L R x = 16 cm 

• I Iii lf tj^ ii i Ljl4>utl ^jlaj j . a JLaLaHll 4 OUS j l«J A^wb j I 


4- *jl < g>^ * ■ _* Rx = - 15 cm UjJuA A - UiiLLa 3jjjk>. a >jLub jjuj 3bJf JS tfbul jjl t jSij 

a^sii 3—iS>« o' i#i y abiVi 'L. ajSjIs o< Ry - 30 cm Uoi^j XjW uJbJi 

. Ajj JulI ^ 1g~ n ji'H J n^b ajlAl£ ^£aa_> 


0 i O mlazemna buJI \^ajsa\ Ilo/^Lo £0 xj/4xx) 1 ejjStl 














30cm I jLaa 



R y - 27.2 cm 



R y = 26 cm 


tiiLSj* Jl (toJLJI ^UbaMkll JJUi Whk£ fAlAii 

A 


90° 

J 

R x -0 cm 
Ry = 30 cm 




R aiirvrU abu^f 6j& £*aj jVI 

. jUb'jit ja^-' (1) 


R„ = 27.2 + 30 + 26 - 28.2 


R v = 55 cm 


.^?iuu^jit£*>i(2) 


R x = 12.7 + 0 + ( - 15 ) + {-10.3 ) * R x = - 12.6 cm 

4^4 . ^ -^1 j * aL^oVI ^ SLtJL—ui F . .I^!t Li ■ *Li 1 ^X 1 I 4 . fr .LiL-> 

^Uj CjL-i£j£I ^££1 tA-w V . y^>t[l j^jjU JLa£. jLLi£.Vl £- mIjUwI jit t 

1 4'*i& jj *j R 31 imtUt grLJ-j jLi^l JSL&JI . 3 ij (jJ 1 \iLA jSf ^L-olM 4 - 

R y = 55 cm j R x = - 12.6 cm l*a yij^-V* *ul^ slj^ijjti SLUwtU & dUj * uujuLmIi 

y jJb RjUa* jt JL>wu*i JJ^CLLJa 2Ujiaj j »1 JL^Lu/Uj 

R = V(55) 2 + (12.6) 2 = V3184 = 56.4 cm 

X £4 * ll, -'\l l ** 0 4-?j’ j-J 1 jL>uV : i 

. Jjbjl J£ifl 4 tan (j) 3L?ol LULc 


R y = 


55cm 



tan (j> = 


- J - , “ = 2 * = -51 =437 

aL*ti R x 12.6 


=-1 


tan a_oS3j JlaJl j-u^SIa* i^ApuU 3LjjI jJi jjla 4.37 l*iia 1 $ 2 u$< jJ* J L>ul JV> LL*JLe. 

0 + <j> = 180° i-.,. ^ = tan" 1 (4.37) = 77° j~ ^.j 

0 = 180-^=103° • 

P 

, mi) > la tv^»* ^LdjLuJl JrUSLU I L^J L**>lJ JCJ UJJ I 3,>fcirt j-4 jSQJl t*l lC«l 


mlazemna b^J[ Ijbo/'&o X)/VcJI si7j^-l 


























I oUil$ jUfrfr JUl j j JLU 

Ry , R x uLa^ «LiJt ^ 




a 

b 

C 

d 

R x 

+1 

0 

-4 

-3.6 

Ry 

0 

+3 

+3 

-4.8 


i*j j-j 

Rx = 1 + 0 -4 -3.6 = -6.6m 
Ry = 0 + 3 + 3 - 4.8 = 1.2m 

R — -^(6.6)^ + (1.2)^ — 6.7m IjjUm jLmi o*j R 

su^ia^u R y i.2 

tan <p- = 0.182m ai^vt jm 




# = 180 - <0 = 180-10 = 170 c 


6.6 


(|> =10° ji *i«i 

R rt.lua.itl I rtL>ul 


(<0 6cos53 = 3 m 



iLjjlj ) ylJLAbwtl 6 , A jr^WLt! R ^LLuaJ^t dtMtj jlJLo# :LxjV 

JjjjLj ^ 3 * * t* ^V> 1 lujJI ^L-dJ^iaJ L*l LfcJL>L3 { 0 s 


tan# = 

Rv 


jjjjiA dbdVl Ul > ^LLo^! jlJLi* ^boV 


1.2 


\<9 

- 6.6 



ji 4T1 B ^ A (jftj-WT U (ju jIjJa JLxiV 

A-Zujla 9C C^Mt l*^La ig\ jlJUUI 4 

L-i_cxtJl jjjjl_3 1 jj jl - ^juUmXi CjLSjI) (jJ 1 JjlWifrl 

ibgV La! xULdPtl! jl Jlja iboV ! JL* fUi 4-jua^lj 
* L-o-^J I jl Jlall <jjjL£ ^JjLuLL3 

dbM> $«&*J f»Urf wmJI 4*t>Ja 


Jji*J I ■ t j LJj irt 


R 2 = A 2 + B 2 - 2 AB cos <p 


: fglw >■**!! 

0 

4LU ^jl JU&* ^ju>« rj ^jLuu J 4^21! jl JUa *j^a 

*R 3UALLolij 1.4 ^,'lm 2Ljj 1ijJ'l COS 2 l Ljjjaaa 

. R iiuastit jjiij rtjji 4> 


©O D mlazemna LuJl W^O ^±J>£>I 




























: Mail 

*31 J_jL2j a_jjtJll Sin <^4* Uj mri« J -^-tl* 4^>u£l j 1 1 aa 

.4_LLoj ^Ui iLj^lIJJI oin ij—ie Ijj .-a. ■ 1 ■«-1 jt j_i» ^jL^uj 

R _ A _ B 

sin 0 sin a sinb 

a * -j **tl* jjLuj jj) (p 


JIm 60° aUiib (6N) $ U>i) (4N) JI$JI ^ UAjUm aal$ ^ gb$i ^>1 / JLU 

. maJI$ Malt g$ib <yu^u 4ttll oUil$ Jam a* 

R- Ja 2 +B 2 -2ABcos0 

R ad-a^t JjLaS aujtjji cj> = 120° 

R = ^/(14) 2 + (6) 2 - 2(14) (6) cos120 
R = yf{ 196) + (36) - 168 x(-0.5) = V316 = 17.77 N 

JiiJl j! wMjJI jjjLS ^dLxil ^buV 



A R ^rul jj^waaji! <Ujtjj( {b) 


,an b = Bco7o*A < ) 


B * A (0) ‘ tan b = 6 ., = 5 ‘ 1 .f 6 = 0.305 

6 cos60 + 14 17 


b = tan' 1 (0.3) = 17° JUi 

() ^cn Li} 1 Alau I j I 


B 


17.77 


sin $ sinb w $in120 sinb 
. . 6x0.866 5.196 „„ 

Smb * 17J7 “ t7j7 = °- 3 

b = tan' 1 (0.3) = 17° 3>i JUA 


JrifrfcttJI 

YVil -UAt / Jjb>« / gfi»ijj j*ii ali*Vt 


© j) O mlazemna LjuJI I^cl^I Ilo/^Lo £« xi/UaH <2JJStl 




























. 2bjUU «b jl JjJiaJt ^ 2UUt 2^1 ui^xU *> J^j i$l : jSi 


; Vector 

OjlJM 

Maynitude 

4AUil 

Direction 


A 

100 m 

(j>^ J'-a*- 1 30 

1 

L* . 

B 

100 m 

VJ* SH>a> 30 

30>^ 
^ B* 

▼ 


C 

100 m 

<3>i 30 

■ 

~c 

D 

100 m 

JU*iJl 60 

J 

ft . 

—► 

E 

100 m 

*>*li '■s^ 60 

T>* 

60 

J 

T 


= E 


A = D «I^JI 


:bi toiUfrfa 

^jJal ^v bu V 1 CrLdAJ (jALxiV) AjfcL>u1 ^<i?r 4 aIU) ^uJsj ci^LSo U A^CU j^j^a £( 

i ^Jb 1 4 $ Lui»Uj tjy* y-e. A 4 jl«jw1 |^j B dbdl 1 A 4^>tTd1 j-* B *L>Ldf 

A - B = A + (- B ) 

. aSjLuI fj fiCr j4 B A^ildl Aj^ua — B 

10 m 4 m 6 m 

10 m 4 m 10 m 4 m 6 m 


rnlazemna IJ 14 JI I^/m^I Ijb 0/-&0 f&o jO/VcJI ssjji ^-1 
































£>l ! JLU 

A x = 10COS30 = 8.70m 
A y = 10SIN30 = 5m 

B x = 6COS180 = -6m 
By - 6SIN180 = 0m 


6m 

B »■ 



R = A + (- B) = A- B R :Imi u^i 

R x = A x - B x = 8 7 m - ( - 6 m ) = 14.7 m 
Ry = A y -By = 5m — 0 = 5m 

R = n /r|Tr| = ^14.7) 2 + (5) 2 = 15.5m 

X R SUjI ^Jl 

tan# = — — ^ 0 = tan’ 1 (0.34) = 18.8° 

14.7 


B 


u>idJ mJUa 

scalar produet (dotprod uct) ( jkiJI) tdpall - 


pV L-uiloJ 3 IndUt jijLil pV Ijtnni jMi) 

- lui Ui A-l»S < L >fcL» 4 j J 4 Surf ^3 L3 

—^ V 

^jLj Lrf A . B < ) ^puL&jih uijju 



A , B ^nj iLjjljJ l $ 


Vector product ( Cross product) tjJbUtfl u>dl - Lutt 

p^SU uJD j3*t 4 ljj-^ gr ”m *L > CU j-fc yjUJ* £t3U pi 


A , B p^sUil <g£>>fcj i^iUJl ^>Uull AAUol 

: pjb U^S Lm?Uj 




—^ — > —> — > 

| C | = | A11 B | sin t) C jijUs £u>- 

J d—>Jit1 jU>oI jryUJ U&S31 juiaJj p^auXl jru SUjIjJI 0 

— * — ► 

B pu A *u>oi p-4 L-o-Ot jjU^i jjuj j g^UuVi ljjhUW 

( C aUii jjAJi 


00 9 mlazerrma LuJl I^jo^oI W&° £4) iO/’^LaJI ?±J>£>I 



























(displacement) Ijjjd 2*(3Vi 2 l a^L» ujjd <L»ijQ <Lj^_lc 


W(work) = F (Force). X 

>1 oUtfb 10m 4»ljl fimt* j 37° oUib 40 N o$d *d>l / Jl** 



o^aJI 4b <Jjyj ^jJI JUI jU*» 

W = F. X -> W = f?j \X\ cos 0 

W = (40) (10) (cos37) = 40x 10 x— = 320 Joul 

5 





babul Uh<? <btw 0 ^ 4)1 4xU <UAbuf^M^2ij4Jl^j£ 


tj*M| v9>*JI 30°olaib$ a 4Jaiy j» 150 N Ubjlaa&$ F o$£ / JU 4 

—^ — y — y 

X x F <aA I jlaa* aa a *hu Jl b 4au j? 5 m UjUa» ,j«dl$X 4 *lj 2 U 


ajjjii 



l 1 


x=£jh 


t*m- 


1 1 




—‘Xj 


-at 



30 


277H! 


TO 






| X x F | = | X 11 F | sin 6 / JaJl 

| X x F | =5x150x- 

2 

| X x F | = 375 N.m 

I, Ui i dbub 

^-».iJ I wJtSJ) ITnU (•) 4^4 inF I 

0 = 0 ujlia . 4iaSU 


1) I A* A | = | A 11 A | COS0 = A 2 

COSO = 1 ,jV 

2) | A x A | = | A 11 A | sinO = 0 

sino = 0 jV 

—y —y 

3) B , A jl£ I jl 


cos 90 = 0 

, sin 90 = 1 , 
coso = 1 , 
sino = 0 


A * B —0 jij 


—> —> 


4) A. B ■ B. A s ^LuJi lj < jn>.‘n jijuvi <LuoL> 

^ ~~y —y 

5) Ax B = - Bx A Jam v jijuV <UdU 


mlazemna Lx^Jl I^jq^I IXj0/-&0 f&o jO/VcJI 












































j$ai «Lm|| 

/<jJU U» JSJ OjUftll /I ^ 



A^Jtl L. J>Sj iiJLLft JjV) A*31 yj,ij ^ ^UJl Jji ^ i .un id, j Z 

. 4^1511 AmII yiilj ^Jl JjVI 4L>0lt Jja 



- tjjlrflt !jdt\j ^\ JjVI (Jji 0A <> 1 tnuP ,C | |* 


gU$Lw* JUI tj 4M^I ( K , L , M , N )) >» Zi> j(-3 



(DO O mlazemna b*Jl Is'O^I WH* QO xj^^LoM ^1 
























































(j ( K , L ) tiiilAftriJLI J&mJI J) -4 

. <yJUiluiftyll>o ^1. jUaII 



R — vA +B' -2ABCOS0 i-tojt iLyij [dj j J 

-^ —)► —^ —) 

K ^L^utl jjoiilji L AjnIHI JLj ^LL^ttl JjjioJJ L <L>dl \ L yj I j iL 4 XjJi *K 



; L=5 unit 

j^jjiiiUH* u-Jjd 1 L»i aj ,jLfl <—lLJ,I djjy LuJ r^i 


R= ^ 25 + 25 -50x1 = ^25 = 5 

R _ K ^ 5 _ 5 

sin60 sin 0 sin 60 sin 0 

,0sin0 = JEfsin 60 "^^ = 60° 


icL4 jl-- ^ SjL&a^t <Uj<j ilaol _»£*J ^ LHUl CjIaA j-yt j* dlljtS ! 



j$UU JUI J US K , L , N , wU^II - 5 


1 * 1 aL&a - a 

2 *JaU» - b 

2 ,3 4i JlM - c 

1,2,3 4JAU* - d 


Utf afrlall >» t£l 

K = N (1 
K + L + N = L (2 
K + N = 0 (3 

2bu>ud 1 — 3 



K4A*U <jifiL a$a* J$U K , L jjftninll Jmtl<^UI i^IS Ul - 6 

^$Lw L 4*i± I jl^iU jli ( jgULI J&Sdl Ja»2) 

4^2 (CmI JL^j 4V3 <b LllJ»j 8 (s 

uii>j B'j2. (d) j 2 


«Lijk »>9 8 v 2 (d 


K 


sin45 
L 8 ^ 

i = I 


sin90 sin45 

^ 11 = 8 


L =8V2 


0 mlazemna Lx^Jl IXo/-&o £0 jo/ieJI <4»£>1 



















































K 



P.N.M.L 


1 akfa? - a 
1 ,2«Ufa» -b 
1,2,3*JaU* -c 

4dJdUw -d 


K ^Uniall ujfjlallga -7 

***** j*i g$£i j$Ull JS-iil <j 

K + L- M — N = -2F (1 
K+L+M+N=0 (2 
N + M a P (3 




—^ 

-K + L 

->A 


* -P (4 


-K + L 


= -P (4 ft 


R $A 4^|j B , A gMM jjlall JUI j - 8 


r 

4 ^ 

< 

\ 

*. r 



_ / 


A + B £** J*l* £tj*dl (d)* (c)$ (b)§ (a) J&iiXl^bl 

(a) J5* /mMI 

C—a»JI 

—> —> 

B x -A x =2-1 =1 unit 3 j^» <>l>uU 
A y -B y =2-1 = 1 unit u^' 

?>* t£$Lti2 4*4,1 jl*kfr jt >» fftfijJI gifi V j** ^Lu gl 4*** feSjl JA ; 2grf 

. 41 j £«0§ 

/41a ^/yl^ll 

jljuL* j! ^ LU jlJwW 5sin0 gii iit^w 5 m 4Ju u » 

. 5 m *a 4*41 



k \ 

mlazer 

nna.co 

/i 

: 

v_ 

\ > 

/ 

;* 

d 

_ J 
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. JJ i - UL jUa* & jl U e*il g&M JA /3ga 

La ji > oa JJLj t g-'i La | A j j |Uf| 2L#M* J_Li.a ^ jj'i 4^u 2 LmS (jV UL jIJla 4 , *lf! 4 i j* £>SLjV MS gj 

# ^ * * # 

. LJLu IjlJJU ^ulj LJLlu LLxiI ill ATu -i A^wll j) J>aJl j£*J . Ax»>* Ao-lAH UjU «^£jj 


—> ->■ 

. j iff) Villi ££ jt A + B = 0 glS lil /4ya 


* dboVL jLuSljbU j ji J jtdjill ^>u^j L%$J ji 


£hm£j» OLaM gl <U4l ^t uai /Sgd 



u>jtt X J|^H4 45° J-MJ UjJ-C. 

A sin 45 = A cos 45 

\ 4l£ jit *" 4Ud£Vl 4^£ 


, jjj v uL Jl 4^y» 4^ <wLal g4w JA /6g* 

SL-fc^SJtj 1 J aJL^jj lAjtiA <14 I jjla J-LLL A^jjl .A<1 4 A <<>S A-uiiLAIt Ax«£3l JjV MS 4 ' 

/ A 

. LywJjuk yAJj 4uUi ibJL^jj lAjtaji* <ja* I fe k Ji- Cuihi 


| RI = 3m 4 Unll 4a jU4e$ IBI = dm 44*11 jl*M§ | A | = 12m 44*11 jU4 ji- Ul 17 gri 


|A| = 12m 

—— ' -► 

|B| • 9m 

«■ - 

[Rj = 3m 


V fflNijJI 2 * Ola C-fl$ 


ijjjSUi dbob ^lLa^i <jlj ^bdVb jLuSljtiUj 1 u* J“*J 


/s 


—^ ^ 

A = 12m * B = -9m 


—>—>—> —> 

R = A + B = 12 + (-9) = 3 A 


jt jl • 1:< " > UU )M B <^lf oUib g4i j-JI A 44*11 <u£>e —ul- Ul /8ga 

(B , A )Jjft>j|l 

y ur^ J l* B j X bJ* < 5 A i>£piJj gijy*L£U (B j A ) (jc^uXi ui 

— y —> 

B ^boi ja* ui^i ijjiiijj AsinO = 0 jJs*a - A 


©GO mlazemna LuJl W^O £4) jO/'^LoJI ^±J>£>I 















I &S* g* 

y 


I (2 ,-3) UttLyUftl ( X , y ) Util /Iga 

I Iaa oUil Jab*e <ublay( <itmt <Jaa*JI oiAl 



3lp ^ 1 r A ia&\ 

Acos 0 = 2 (jo^j-4 4J A <l*hi ji ,*^1 ^ij 

Asind — —3 3 ujj4cj 


tan0 = 


tan0 = - 2La>uti \a A <jL«oi ui 

A. 



0 stan' 1 — = -56.3 <_juji aL^CiVb 
2 

(B , A ) jiiy^a II (B.A } gJttiJI wpdll jImW 2 

gfi I jl jjWLI JUI j g*M$ll 
|A| = 4 units = , |B| = 5 units 

|A.B!=|A| |B|cos0 /*il$All 
0 = 113 — 53 = 60 jjjj jji 0 

1 _ 


—^ —> 

| A . B | *4x 5cos60 = 20 x 1 = 10 unit 


B ^11 jl M*§ X l aldtfU$ (6 units) ^Ly A <u*ll jUto g& |j| /3ga 

gJ&Uiill «d>ail J*sU jUm Mdl X y j X £* 30 &Uib(4 units) 



-> -> 

(A x B ) 


A x B = |A| |Bj sin0 

= 6x4sin30 


i *d l$adt 


cos37° = 0.8 gll^isXj^U^(127°)^l>d 


(25N) 


24 x- =12 unit 

2 


/4gn 







1 





















i 




















K x 











\ 

\F 


F 









\ 

\ 











\ 


if 














X 





4 

1 


















sin37° = 0.6 


> 


F u = Fcos0 = Fcos37 


/M l$*JI 


—» 


F„ = 25x0.8 = 20 N 


F x = Fsin0 = Fsin37 
F„ =25x0.6= 15 N 
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Linear Motion <yJaaJ| dSjAll 




Instantaneous Speed 


Accelration 

Jm!\ 

Free Falling 

>Ajl S0}4mJ\ 

Projectiles Motion 

uLi^idil AJsaj> 

Two Dimension Motion 

jJalJUJ 4^SjA}l 

Reference Frames 

JU-VI >1 

Reference Point 

iL^lSQai 

Gravity Acceleration 

Jwftju 

Graph 

yjUJiiikiw 




Position 

s¥' 

Motion 


Uniform Linear Motion 

iuiaUl AJaxi\ *£>jjeJi 

Accelerated Linear Motion 


Displacement 

2b-l^l ' 

Velocity 


Average Velocity 


Speed 


Average Speed 


Instantaneous Velocity 





• J \ 'f nr V ) 4 tn rti ^4Mh) D v >.ii-UU 1 4 < mIIL) ft j^I j ^ < "»* ^ 

f W*Yl OL-^13 jl SUiVj JjLitl_f jU^YtS ^jVl ^ & {* ) 

• dfilial jl I i^intt ^JlL» -H Lj.jjjI ^ <CLj 1-} j 1 ^ A c~ j m \ 

^ rtfl l (j —1^ fljU-u d_£>>iS A^jlrk^ ft_u&ji3j I ^^ £l^it AS (<+) 

4 _Laj ^jYt 3 uj^jJ1 2Sjj> J* I 4 I 4 J Jjk^ >*£11 £ 1 jj*j£ 3U>4l^ A$>>-j 

- JjJLLdl ASjJ^S 3Lj3*jOaI 

: Position , Displacement and Distanee : <uUU$ <ttlj21$ gd$U 

fiW 

4-jj*£ij\£2\ aJj Mul 1 jjLatli JL^I ^-Lc. J—uaYl ?LLa£j J I 4 <i..> *>LmIj jt Juxa 4^*ZU ii_u*£ jjfc 

* &>h-U >luu jjUxut 4Enn‘i mi.iJL) 4ju&>* ^-ulu ft ^ij _ ( X y y f Z ) 

yil^Jt 4*J>* jl£ai Ls>i 4>av X, = +5m t^jU X ^jIjd-VI ju& ^UStfl 4aJ>« «Uc / JUo 
4*2** jru JjAJ' ji jroiJI ^ LU »Ualt Sb-ljlj t ^tj^f ;wd1 ji>< ^ j^uuJI jt X^ = +12m 

AX = X, — Xj => 12 — 5 = +7m uu> A x j^jJb^ j^jjg^(JLu^ft^yLgjJl 

. Qj \ytti A^uhJt 


®oo mlazemna LuJl I^jo^I W^o gu) iO/’^LoJI ^±j>£>I 












































oj-G jU,>£uit jImvu Xf s 1 ji>ti Xj = + 5 m ^jIjvi 4*1** ,>• *i-uji 

—> —> —> 

.. jLui-J I jbgLi £L>- IjYt 44>3l 4^*531 w 1 ^ j ^‘‘ mi 4jJLuJ! IjLuYt klu^ A X = X f — Xj = 1 — 5 = — 4m 


: 

Cjl£j&Z titj <t }y** ijl-it 1 l^>L 3 u-k-Vt jl >»«j ^1 -GjV) 1^*1** ^y* til i**S (it 1 ( * : ‘) 

. XJU JjUl JS.D J^iVl jt jLiuTt 

^Lu»Vl OjLc j*i ^Lfj j^.1 g_a>* (j)l ^ptJLjjVt L 4*1** J-* tit ^t jtj { *>) 

, ^jLui3 3lL^ 3||I (jls ^jijCaYl 

: ^ija» 

<b>l)*1 j'U X f =5m ai^JI ^ oil *14*11 ik (U X=+20m ^jll oil X; =5m *14*11 4l>i 13l 

AX = (20-5) + (5-20) = 15 + (-15) = 0 . *A*a j^sj Ax 

Im> JAM 3LIJIJUL* 2u<4a aiUil jV 30m oA *14*11 ^ 2uL=ll2kL4l u^aj 

d = 11 S| + |-15| = 15 + 15 = 30m ^kudjU^I 

: Average Velocity dJu0 <u>JI 

. jljljji aj^uti j* luimj 4 y»jjt s_>tiuit tpi su-tjvtj^iij ojj a « M . n i 

1*1 

7t - -V* _ x,-Xi 

Uavg- — f “~T . 

i *L»*1jYl ^->-JuUl j4> vx LU* 

3LCJ»—tl JL* —^.>11 x l^tjYI CciU liLi t^~« a^ljYI Ajlkl iiJj SUtjoJt ijUSt Jl 

. auu au.,. y;t. ie^li jia X j^«Jt ulbJl «LmVIj a^ljVl £ul S lit Ut Uul au*>* JjjSj AU-jItl 

A ^Itaiull oil wLtfjj X j$*lw^l ibuVUj t=0 jj)^...n j*a (0) JuffVI Aiaiii ajUmu^jlu / JU» 

32m JUlu JUIj B 3Ua£JI ^1 £4*J t=4S V3 4*jj1=1 s >j (0) 4ku j* 2m Juki 

. A£>jl hW>l 


1,-1. t,-4i 



> B 

x r - 32 m 


_ AX_ _ |x f |-|Xj 

At ' |t f | - |t, 


Xj =2m , tj=1s , x f =32m , t f =4s / JaJI 

32-2 30 4tx . 

-=—= i0m/s 

4-1 3 


©GO mlazerrma M I ^XmuI buO/^Lo QO jO/^LcJI 





























( jJl “ l}Vl ) Jaifc?l J** 

~^ A X 

(.i avg =SIOp= tSfl^ = -— i JmJ 

At 

B , A (jffTUViH (jjju utaifcft ^A ( Slope ) 


Average Speed hmjill ^SUmSII 


<LJLJ1 2u&^vbJL j u in**■*ji gjiZ*X\ jj^4'JJ* t SLdS^I ^ j hi t^A 


Average speed ( V avg) = 


Distance traveled 
time interval 


jiLLwYl . ( Su^o* ) 2 l^,L 3 a^*S ^ luLjizZU dUaUtl yV ( 3L«JUt ) 2u^Lj3 3U«S j^Vl 

* aJk^j A3Uw> ijLA-j ^A 

4j>-£j jL_>oI |^x ^Lj Lj.^ jnjVj jjUuJJ ^iVl 3iU*jYl ajLuiJl ^L^jum jIjlc Jl3 tji ( + t*) 

* jl Jjjjtla J&jaL* 

* 

- ^jLtuJ AU.i AluCrj^r JLfl ftj4*11114 jLu* U JSTii Ijl 



jityll Jd^J 100 m 4 J 9 L? jjjJg dixLa A ^ JaVu K *u>LJ 1 JJUj e^fil 

. Byjl^l jijllJ-Il 130 m A^UoVI 5^1 j* JZ2 M B 


.M , K jui>LiJI jd* J^aJ3Waj^f' 0) ■*> 
.M , K j^O>Jjs^ida-^rdUj-Ji (2) 


10 S*A jt UU 


Average speed = 


Distance traveled 
time interval 


100 m 

10 s 


= 10 m/s 


VI K 30»LUt 


$00 mlazerrma LuJl W^o £4) joALoJI <^J>£>I 



































A aus:n jiju ^tyil J—a^JI JS djLaJI/ JUa 

Ju£ ud2$j Ji> ju^Saa »bub ujlJbLvt (U SOS Jm C 4hii<ll yJl 

.*^l20Sjy>B3UaiiJI 
. 80 S ^jVl ojZaH JMi ^iOaiVI (1) 

. 80 S d>lili JM*. au-jiti ic, jmuJi (2) 

. 100 S Zuiai A.jSai jiU 3>UaiVi (3) 


100 S iuisrt AjMi. ^u...y;tt 2^^i (4) 


i£J*l *Lit 


JL5>iJ aLi t 


«iiJ 



600 nt 




?i»m 


mna.o c 


21mi ^ti A Alaiu ^yt ^jluill ASJLifi (1) I 


Average speed = 


Distance traveled 600m 


time interval 


80s 


* 7.5 m/s 


O Alaju (jJl A ijLujJt AS j> t'lf (2) 


Average speed (V avg) = 


Displacement traveled _ 600m _ 


time interval 


80s 


= 7.5 m/s 


l$jV Ad»jVt (jjLiiJ AitLull jV i^jUo A t»...jiti 

ih^ij X dU^vu 

B jJi A (j* AjLuuJi jJLc (3) 


Average speed (V avg ) = 


Distance traveled 600m + 200m 


time interval 


80 + 20 


= 8 m/s 


B A L j^» 2 lc. jjiJt (4) 


. . .,, . Displacement traveled 600-200 400m . . 

Average speed ( V avq) ---- =-=--4 m/s 

time interval 80 + 20 100s 


©oo mlazemna M W^O QO jO/'^LqJI 





































Instantaneous velocity and Ins tantaneaus speed upi%! 4iiil 

, ( Slope ) <Jltl ^Uu3 !j >4 mJ 1 b>»J 



9-a 


r: 

.« A 

xa. 

-SP 

x. 

.■■■ .aT 


yW 


_i 


At 

u 

V) j-j 1 ' J 


<*+J 







f9^cj 


( V avg ) =Slope = —— 

■ T ‘ t-Al 

1 •< ‘ * ' 

b 0* A itaiUJt 4JJ Labile 
At jAX fk j ^ ^j^Sluif 

jJUtft JJU 

j5£\ B A ljjjj UJLiej 
j,rt fnTI ji -4 ijj 7 itLt At ^ AX jtJLi* ij \3 
A auan LjUj« ft-ytj rjiti 

A '^LkwUJ'l Jle 3 LajV( J» *XA4 fljriluil 1 JLfr J-U* 



hft fflMiJI &>» <j£ nohiill$1 «mUJI 4>mJi 

« 4 _jjLuljj* jUjb ^UjUhU CjI^IjI gUdJj 
( — SL^tjVl ) ^jLu iVitrv^g pMijj UJLlej 

* ^t-»iinj~t i JlCjnuJ^ 3 J& hla^t I JL& Jj-* > .tn ^ i J mIiH J 


mna.com 


S 


( Vavg ) -Slope = 


V* 


Ax 
At 

. AJT 

v avg = slope = — 


Acceleration 


jiUj jJa+& ^jUu Jj^i^Tl ig\ , Jj> > * 3 U u 41 ^ 4->^ l 44 ^^ 4 'h**. 1 f 4 "^ i^ 1 

ft if^J* lllj - 4JUM4J J ni^lt dtJUlJl* f^SIrnA Jta± ^Lc, f^-uu^tT* ft'l 

£j\ ,»1V i-Iuli 4L&>-uU fo.mftjl tiljJO J-MU 4-J fQ-LU^I jjlfl ^JbUIj £2£.j*l*J 

. AJ dJj^«l£l ^ j "7^* Jjd ‘A j-ulU 4JbL>Cit JisaUIiVj 

p Jgj^S J^l 

, SJuD j^a Ale j^ui jIaA* jImVI CuLj OJ^ A 1 ( ) 

* AIjD <)UjI a^3 jiai* qjS3 (2) 

* \ Ale JmLU jM-04 Jb - iJU Li)yl^ ys jt ( ) 

CuUi j^h. Mboi i CuQ ^iUejbj J jLu 4) i nfotra Je- ^j$j.4>-4**u UJUe ! 

( a c) J#P*» J^ 5 ^ 


a = 


AT 

Af 


u» 5U4S ^aj (a) au^ytfb i«mJi jto^ : Ly bidi J^aUt » 


a — 0 - ^ius = l^Ljoi jj$Ss j *L>bVlj jlJJitf AIjLj ^Lc^luII Uaie , 


©oo mlazerrma LuJI I^jo^I W&o -a/^lxJI ^±j>£>I 






























AjjlXuYl Au L^JJi Ac _^uJl j,* JS ATYju l^ljYl Al j Lu 3 1 '*"•“* (a) 


(V avg ) = 


—»• 

A x 

7T 


(1) 


— Vi + Vf 
y = 1 f 


Ax _ V| + V f 
At 2~ 


( 2 ) 






Ax = lWi.At 


a _ Av _ v f -Vj 
At At 
a At = Vf -Vj 


0^'J J***^ 2LuU1iYI SLcj-JI £4 JS 2UVaj iUiVfJJl At^l JU^Lm jLciit (b) 
JUau*,yi * jMjJaJt 


v> = V'j + a At 


, _ Vf + »'2 

“ > — ■ ^ J j AoialuYi ic j)— Ji js 2 HVaj Aa-tjV At-aLu (C) 


Vf = v'j + aAt 


Ax = 


^ + (Wj + aAt) 


. At 


\X = 

Ax- 


2 Vj + aAt) 


2 V, At+ a(At) 
2 


. At 

2 


Ax * Vj At +2 a{At ) 2 


Ax = |(Vj + Vf). At 


Aj'-LJVi ACj^TIj AfcljYlj JjjjUI AJY _U Ac.j^Jl A)j|jm (d) 

c 2AX 


V f = Vj + a 


2Ax * (Vj + V f ). At 

r 2 At ^ 


= At 


(Vj+Vf) 


(Vj + Vf) 

ajjUl! »Ua 2_ At ^ , Vf= Vj + aAt 


V f -Vi= a 


2At 


(Vj+Vf) 

(Vf - Vj)( Vf + Vj) = (a)(2)(Ax) 




V f 2 -V 2 = 2aAx 


Vf - Vf + 2 aAx 


V\- V2aAx iujL»i( j ^ s t j V^j 0 ^jUi j^SLcJi j* * ^ « u iv 


©O D mlazemna LuJI I 9 j 0 ^l)I IjbO/'iLo xj/UaJl 




































v m =30m/s . V L =30m/s j» ^ SjLuJJ a avg JrtfcUt jloi* 

:2LjQt3uU^tul>iJtJ^ V N =25m/s 



k L M n 



(K , L) ' utt (t 2 =10s) j (t^Os) {1) 

(L , M) u£ lW <t 3 =15s) j (t 2 =10s) (2) 

I 

I 

(M , N) ow <t 4 =20s) i (t 3 =15s) (3) 

(K , N) Cw (t 4 =20$) j (t,=Os) (4) 


/ jy I j* 

a «.-yi Jj»UL> ( H i irtlmt l Jm* -L>U 


_ AV V L -V K 30-20 , 2 

' At t L -t K 10-0 

_ Av V M -V L 30-30 _ . 2 

C 2 ) a M L=—=^-7^*7^, B 0 m/s 


At t M -t L 15-10 


P) a iM ,Av = 5v^ t j2 S j-i» = _< m(s . 

' 1 “* At l K -t„ 20-15 


( 4 ) a K „= 


Av = vvvv = 25^20^^ m(s , 

At t N -t K 20-0 


gjLuU 4 jV * 


\ IA I jV jja^ua Jj£j 

jjJciLo <UV i_JLui 


^jUmj AjV ja w UmuJi 


: MijSil wjUll 

. l**Ls*jb 20a3UJ! ^jVI *3* O 4 J* / J 

9.8m/s^ ^u, uj^ ^ tP' o* ‘-a c*— tA) vt j' o* 

Ja*^>^ 981m/s2 i* 

J_*J -J -V. J .U!i..j ijjia j*L«^Vl k£10 2_ <>• 

a^Oj 4 _»v 2 ljl« ijusu oAy -10m/s 2 uj^j ^jUjj 9 =-9.8m/s a^vi a-jjbtl' 

4 ree fdll ^^tL j gf ■ 11 


®oo mlazemna LuJI l^/^l W^o ja/^LoJI ^±j>£>I 




























































SMjUel 



: j*ll 

. (j j>? i a t t {ja ijjj I^jV V| = 0 AjjiajjVt l^Tui^-w jis . t-j^... au» i...tt ^Uu^Vt JS 

. 4iJartJ< 4 ^ijjtJi uVjLm j^aj^ 

V,= gt-(1) 

j 

Ay = -gt 2 -(2) X Jjj y j^i fUii .1 Ji*v 

v' f = v 2gy {3) yijSLi tia^Auji jv 

: 

I w “?- - hs • "-» L.-^4cj • Wli V£S>* Jj JH-ail jt ittaitl jt (1 

- 3^Ua¥l Aii^eJ t£Uj ^ AjIiI^XoVI Ajfcjau jii L^l* 

* aU<i i 1 1 >k 1 t .,L><r ^4JJ (_5*^^ -■■ a J-j Uitj (2 

* 

j-* Uj -** ti>£j U < “'^s *-*»">• u>au ^vi j* ajk«iai ifctjvij a*.>uJis j^j (3 

__ . Ld>aU (>jVl 

UjU* jrf SJfli J\ iUaai jli <,k¥» *aj UJ^Li S>a ^JJ JUfi (1 :jSi 

| ^ &U« 4^ ? *5 jt Sjhh^U ^ J+>, 

gr^jVi ^4 4i***3 u’li L^J^ 1 >>*i Jaiuu Ji ^l£.Vt tiiii js . g 

»jU* j* ai*u tf i 4.g=-9.8m/s 2 l^jUj 

. jb Lj fI £)UuSjU^ j*> jl J4 +X flbubj^^jLrtii^ -X ahjbftjS. " ^* fa A j^SjLu, <2 

* «jLS»i ^ (SLtj^jf) fiMi ijLii cuis iji uii.a 2 

. ^jLoj jLa ajL&Yl tilj 

• *ji<initial (3 S ) «U^ «j 5a>« Jju gUa*# hdkajjt U a$Am 3^ uIulm *ULb ^ / JUh$ 

4 ^UULJl ^dbuuj ^LdJji (1 

■ 15 4iajfej 4-£->u/ (2 

* IS jj> 4 UiJ jj-djVl jtLa^i g_Ujjij ^Lc. (3 

g--10m/s ^ajVi JamUi 

/ 

* ~ V\ ^Lu^jLijvt i^j^uji ^i 

y= 2 gt2 = ^(- 10 K 3 ) 2 = -5x9= -45m 

^jVl jjla** 2UUJ) Jla— JiwV) iLfcljl jLsoI Jt s;r U5 3LJUJ1 ajLiVt 

. h = + 45 m 



©0 9 mlazemna LuJl I W^O jC/-VjcJI 










































V f =V|+gt V f =0 + gt-t 
V f *Vj+ gt ^ Vf~ 0 + gt ■ 
y= ’gt 2 = ^(-io)(i) 2 = 

h = 45 5 = 40m 


V f = -10x3 = -30m/s {2 

Vf = -10x1 » -IQm/s ji^yLJiSjLfti (3 

. Qiyi ^yJl_g ihjrt ittU 4 trail XuCj J3J* ***? ^IjVl jlJtn* 

* IflfojrtiH ^ 4 -uLj jj>* duu AjXJt ^LdJji 


jju Ul^iU40 m/s 3lUajU3j*iitf *jia JU£ 4luj ^ / JU« 

- j£« ^y->l (Sj^saJl ^ «ljf)l julJ JaaI ) 

* gttrfc 111 A j£3) 4l<*Vi 3 * £)&+* gLajjt 

* ^LdJjl t ^L£. I I aj Jj* AjXJl 4fl > J U - uU (2 

. t = 2S jlIc jo* (3 

1 1^41 jJbudl 4lcL>fcf t$J-C (4 

Vf=G 3L£L£tf! ^ Utl i** 1 *^ 1 j>“*3 /JaJt 

(1) V f 2 = V, 2 + 2gh 

0 = (40) 2 + 2 (-10 ) (h) ■* 20 x h = 1600 
1600 «« 

h = ' ^ = 80 m ^ajV» 3»3 i4L*aJ ^Uu jl 

(2) Vf = Vr + gt => 0 = 40 + (-10 ) (!) 

40 

1 0 t = 40 t = — = 4 S ^Ujji ^&\ ^ I 41 >i-a^ JtPtT 4 ^^ ^j - 4 *>£* I 44>ilu*J J'-l) I 

(3) 1^3 JL2 A2a>£ ^jA 2s jj^ 4 »UL1 a jXIl 4c,j-*u ■ *■ 

Vf = Vj + gt => Vf = 40 + (-10 ) (2) 

Vf = 40 — 20 = 20 m/s r 

* 4 ^aJ 4lx>tf 3 * t 2S -**J A j£l\ glaJjf fcjLurffcl 

Ay = Vjt + \ gt 2 

Ay = 40x2 + i(-10)(2) 2 
Ay = 80 - 20 

y — 60 m => £t«jV( h = 60 m 

(4) Jlj-J 1 ,>*j = ±J*ual\ ,y»j >>J' Ja^iLuJI 4- 

■*• y4J t — 4 S 

Vf = Vi + gt 

vi - 0 . aiiaj SLjiijijYt wlc j*j\ 



v, = 0 + (-10 ) (4) 
Vf = - 40 m/s 


mlazemna Lj^Jl I^jO^I jO/VcJI siJji^-1 













: ; j 4^11 J | 

* y — axis y js-^j X — axis X Ua ,;»»»»« jt <j-ia*4 2- ASj^ji «Aa JA«5 

J-S ^-Lc Ja j A—tlaitJt 4-SjjJt uYjIjm jjiijtVi ^jSUj lUIA) jJ»Yl L»iV>,->»> ji^jY AiaSY 1 

> Ajj)J- i AAjjAIl f Lu»*.Yl AS>* billj JLUy Aja>**II AjSjIIj AjASYI AjSjII — U«l« 

: algiaail aASI 4Sj*J( 

—> 

^ ha_i ) a I jLLrilb a>tf£L* Vy l g/*ij alJ^jVI * 4_£jJt|l ^iLb 

—> 

( 4 i iAjVi ^L-^ubiJi ) aI^jYIj ilalS \' x 4Jb j^O iSj^ f a i^ vi 4LuiUJl 

* ( At. JmitiS 1 4 g Wl * i _yii- 4-jjflV I 4£ I ) 

* < 4^jY t jr : t ‘^j u ^ > 4 .y jjAj Vf 4 £j*J) 31 Mir* 

2 2 2 

Vf = v* +v v 


UjUi* A«>mJ jisjVt JjtyAi h yJ$il£ ^LojjI j*» 40 m/s UjlJ&t 4 *jj! K 5>aJI ^ ji / 

jjl** ‘■u>4J Vo Aaj'J-u' A£jbmj >Xt LJ 9 JL* (L> dj^aJI wjjj 4 mA) ( 50 m/S ) 

. (L) a^isaJJ V 0 4 dt^JI jUyW -U->I Uul ( 50 m/S ) UjlJyi* 4£j-i*J j<?)VI 

i*i j-v A_tAst_$ A^IjjflLli jjjjSj—* ( Vf ) K Aj-SAJ A.ol^.Ul Aa^iJI 
AjjLGjYI A*>*J1 ^jUaj il»2Ylj jlJtftl All Li 2UA&Yt 3USjAt 

v*f = V' xj = 40m/s 

* (JgCuS^li £_^*>v4 ^jLlU 4LO LgJJ I (jl Ujj 

r * so 2 = 40 2 + 

^AjYt K -t ( X f ) AjjI^ui Ac> ujj aj^sun AjS^* ) v yf = - 30 m/s 



v 2 yf = Vyj 2 + 2 g A y ==* 30 2 = 0 + 2 (-10) A y 

y = - 45 m 


h — 45 m tiujYi jj sj& 


* L *j£IT ^UjtJLuYl AAjm) I 4m 4»U L j> 5^I vliujl ^jUj K djXJt f Lajjl ^1 Ujj 

v Z yf = v 2 y, + 2 g A y => 50 2 = v 2 yi + 2 (-10 ) (- 45 ) 

2500 = V 2 yi + 900 
V 2 yi = 2500 - 900 

V 2 yj = 1600 -} Vyi =-40m/s j^vi >»j Acj-ji jV ju ijLiYt --.Aj 


SUmmSSI 

. ,^c. jlajlt ji-ii (jjiAl ij ^LAjjYi ^^uAj JaHi ^Lu^Yt 

. AjjUI* .ILA^Uajb ^jYb ^jlA 


*oo mlazemna LuJl \<±S1&\ W^to iO/^LaJI ^±J>£>I 



















. ( *~ ■_* j>G AjS_>»"J *10£« jthfi JSui jt-u* >Ii^hU tiiVI 2 l>^ >-3Sjj24 JS 

IfejLtu* ^1 4 *** if— 2a Vjx ijjl JjjVt Aa j mlt (jV jttAdtt 4 GjI^ VI luS^it 



V x = Vj x = V'jCOS0 


O-jD J^Mhi *Ijti 3-S^- jt>-S3 3 —i£j£i 

>j)♦ j ^ (iL_ot * 3U_ lojVi ^ J 

Ik, j i!aL>J1 JUw» l^JSjV >UU-J 

yV 1 J l i t jj j *>J JjjJJt £ 

y jj ^1 * iLi—idjVI L^u^bjl jLxib 

uJLlu 9 0\jA UU£ 4rJ ^^uJl 

v fy a ^iy+St 

Vfy = Vj sin# + gt 

V f = ^ + VV ** v f *>* ^ 


V = Jv x + V y ai . n^ l J\J2a ■'- 


mlazemna.coml 


: &t <U$I* *la$i«U triJUw 


| - v sirll * gt .r.e | »4iiai ji^-u i-^KJI ,>.j»i uu aiju. (a 

(*fc>Lo ) SLuibsJt LUi 44L>ul jV 2uTW ijLibg U*a>c 
^LdJjt 3>j L' * .U t trise 

0 = Vj sinO + gt 9t = Vj sin9 ^ki ^LiSji (^kii jllc ^yf *-!■>•» ■ j 


• _ VjSin^ 

Vise” 


-9 




(-10) _J g (>c v>d>c 1 *U*» Ala^iU 


(juUjJI ^jUuJ ^*>11 Jj * 1 j*j jUuil 2*4 ^Si j^all 3 #) jt Ujj 



0*00 mlazemna LuJl l^a^)[ W^O gU) Xl/^Lall <^J>£>I 























0 = V. 2 sin £ 0 + 2gh 


V~t * % +2g.\y . jjiai *Lj { h m „) t U5ji uU> 3 l1ji* 4 (b 

.2/ 


2gh = V 2 sin*0 


= djLuii* 4 i \ tfl Vyf Wj 



JLl I uU» Aj J 1x4 (C 

VW* (it L4* - R >jiLj 4J J_4JJJ .jt^OaJt (-pJKJTi J54i. Lijaai ij-ua. Suii'tf i 

«. aL>uVlj jldZtl 50 jD 

..(1) * 2U2i*l jail 


R = v xi t 


t 2VjSin0 

l total“ . 

-g 

■ (2) 4j1 Uj^ 

V xi = VjCos 6 .. 

(3) ^ a£jjJi (jtj 


(1) AJjLalt 4_ (3) AtaUll 

o i/ n 2VjSin6> 

R = V\ cose —'■ - 


-g 


2 V, 2 sin0 cose 

R = —J- 

GlijjL4ll JjL^ L. Soft g = - 


-g 


2sin6>cos(9 = sin20 (iuimi Jtjjji ±. il^) 

I cf-ilt 


R = 


V‘ sin20 


-g 


4-*4j 45° 4 aju Ld J I o3^ UJU£. j- 2> AjjjuiJ! ^ ^ ^ju ~ > (1 ) 

2 



Sin 26 = sin 2 (45) = sin 90 * R 


max 


= K 

g 


B 


4 iii^ l ijrjJM ^jln.4 Jv* -tu^ J&jLa 1 jl (2) 
V^jjy — 0 4 hj, VdJf 1i A£> 4-JA * JjUS 

BC>j=AC j^ = AB>*j 
: LAAttilj &aJ <il J> *£>«* (d 

2 2 

v = ^|( SLjSivt 2uSjii) + (auj^L^i aus^ti) 

SiaaJJl SH ^ iUudll dH 


v = V 

k * v* 

tan£ = 

l-.^jll _ \’y 

UiVi Ltb^l v x 


DOO mlazemna buJl l^aist)! W^o jO/^LqJI ^±j>£>I 


























^ U£a ) i>^£aJI <UJUU J£aj »Jl 9 £>£a / JtU 

i_m^< . J£VI 3J 0 = 37° ^ijjj Vj = 20m/s ^UitJUJ^I 

. <>j£f I 4JUaj (_)«3jYl Jsktu, ,JL^ fLdJjl (jlfil ( ) 

a. ^j-4 ^ 1 £I I ■ ■ ■■■— 1 LA>jLuk4 < U3 L«J 3-^3 c y ** I 3 >*~ r " 1 ( ) 

• y^ajV t gtfMnj 1^4 ti lUfr^l 


. ^.jVb if mi .it—< 4i^t ^ auas > ^ >3- jiu. a j£u ^'jit (3) 

. »L»oi t>Uj ,jm»jVi ^Vini i L g*i iu.^i 2u-^r Jjuj Ijiftjjj (4) 

j^A4 |*iic1 (5) 

SLuUIjVI SLC.J—If 2 u 2 jrtf 1 SuSjil / Jail 

Vyj= VjSin0 = 20sin37°= 20x0.6= 12m/s suitjijvt iej-Ji <u.»>*«fi 4uS>xi 

(1 ) . 4< ji>jVl L ^»J it jill dl i«Vi f LiUjl ^ ifi^l 


V xi = VjCOSfl = 20cos37°= 20x0.8= 16m/s 


_ V, sin _(20r sin z 37° _ 400x(0.6r_ 144_ 

max “■ -•'» 20 20 


) 2 sin 2 
-2g -2x—10 

(2} . ^1 

vi sinO 20 sin 37 20x0.6 


trise = 


-g " -(-10) “ 10 


12 _ 

trise ~ “ = ' *2 S ,>j 
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,>*3 + .i^aii yj = j^jJ 1 

ttotal =1.2 + 1.2 = 24 3 jKii ^JJI 

(3). ^kji jij^iaji j^3 x 3u^ia3jy< a . c> ujj 'j,;wi 'JuSjii = if alt 

R = v xi x t tot => R = vicos 37 x t to t 

•■• v xi = vi cose => v xj = 20 x 0.8 = 16 m/s 



Vyt 




•"* R = 16 x 2.4 = 38.4 S 



<jaiVI j-JI ) 2 


+ 




( ) - ^VL» t^ataX%up> AiaPtJ •> j£! I >u/ 

icuij iuiayi ius^i V f = 16m/s 

VyfS Vyi + gt = 0 + (-10)(1.2) = -12m/s (V yi -0) jU* alt SUt^i 

1 ; y f = V yj + gt ” 12 +( — 10){2.4) = — 12m/s j^dajvi tuijj j* j^>i Vyf 

JU aujj Ju^vi iuJ^aUJi 3uS>U 


Vf= l(^<4^) 2 + r^j~3<4j*U)Z * v f = Vl6 Z + (-12) 2 

miazemnacomPyJl 

Vf = V256 + 144 = V400 = 20 m/S 


* jay* ,1^ ta3 0 ijji^jt ji jljuji ijuivi 6- -37° 4“ 


tariff 




>*Jt jL>ol 


(5) JMWt 3jia 45° jji Ujua o>Sj ijJPJ ^JU 


„ vi 2 20 z 

Rm “ = y = 73’ =40m 


«u$*uLI JjUx Ja> j> «dUtt^U 

uJij *_»•i3VI oL*ol 3 P>-*>U 10) _> g jj ja^ju JiuiVt ^Jt jt i^lcVI JajjLM (omijl jl£ Ijt (1) 

.(JiUfciVI jtM U^aL^jI JkflM l-JLuj jjitVl po ZlulS IM ■—jak 

A^l J-uaj ^LJujI ^y-Lcrl 2_ < % ' f “ t L$J r j ^1 uiilii Juc (2) 

* 

J\±a$2*u Ifltnj ri^ j-fjjuj JAuiVi po fj 1 1 jl 2Lu1 JUJl *UiLA^uLnij 

yTjLoU i/itl 3^JjJ Si-U^jQjiVl A^jnuJ 1 {j-Ui ^lui^Vt Jaj jLji JLlc ( ) 


HOD mlazerrma LuJl W^o £0 jO/'^LqJI <^J>£>I 


















UmI jill JjU» j I -UailW 

A-Oi-LO' jl *£»JMt JUbj^J Ol3j,‘Li n IT 4 j I Jt 1.(1) 


1/yj = 0 Ajjj tr *u£L^J 





xi 




(V|) ^UitJLU^ (j) 


[ i — v> ji nV 'Sti 4- 

Vj a^ijGjVt (Vf) ^l^Jl (H) 

jjjldJl Jp4 J WIm\) Vyf d-tJ <U£ ^4 Iff 

Vyf = Vyj + gt * Vyf = 0 + gt 

Vyf - Vyj + gt ^ Vyf — 0 + gt f JL i»fcWl (2) 


V yi =0 
\2 - 


( V'yf) 2 = ( Vyj)* + 2gy fi W i. uV jlAjjYt jUoV (3) 


(Vyf)* = 0 + 2gy 

x=V ix xt ^aivi ^jii jUjV (4) 

Vf " -\j ( V fy ) * ( V'fx) j^jLiil ^4*wuj 2 L£^u) Ax.>uJi JbaV (5) 

J^~ L44L3 al^UYI jU.'Ji A mrti 3i^-U3Y* sj^J 4<un\ £U*3jYl Jv* Ja^l2j ^31 j»L*»YI / 

aiUajVl y*Ju4 ^jYI 


mlazemn 


<y§V* <u$ Ml JrfLtt J* j wUaalW 


SLulfjj SLuIJlUI j-ui Jl>-jj SLuju SUjtJ j wlajllHt i- (1) 


(SCUD) jDjjLuCU 



Vyj = VjSin^ sll£>« i*i 

V xi = VjCOS<9 2L2»I Su£^ 1*1 

V x f = l'jCOS(9 Jusii Sui^* i«i 


> 


(Vj) 2uiljftVI (i) 


(l/ f )jUtfW(w) 

Vyf = v iy + gt a-p>** SLjS^. W * 

jLuIl j-» SJ crxa j ,jic.l 4 . Vjy— 0 

Vyf = V yj + gt ■*• Vyf = 0 + gt ai**Y (2) 

(Vyf ) 2 = 0 + 2gy 4- V yi = 0 ^ (Vyf ) 2 = {V yi ) 2 + 2gy t U3jYi iboY (3) 

X = Vj x xt ji-DCUU ^Yl jJil jL*jY (4) 


l-'f = J<l’fy) 2 + (l'f,) : 


UjjDIl f -liCUU (^ijkla^jVt SLc^u) SLul^t jI>jY (5) 


9 mlazerrma h^Jl IXjO/-&o ££ jO/VcJI ssjji^-1 




















**“■**»“ I 

: <UUI tiiljUUI JSIOjUUI ji»l /I g, 

. ji u fu* ^ jtfUl oil «ti s^ii (1) 

(d wifriinTl (C JL^t (b jryw ^LLu/t jlbl (3 


J^A4 jULJ jLLai (d j-& / hI^aJI 

) gjd 4 «d <>« <u$*i UaiMi ji 2 l gj| tfu UAa»l gj$ 0 aaJl£ Jiidl j ( 2 ) 

gii ( *I$AII m§Ia* JUaU 

* 

. 4 i»nl <jLSXl*Jj Vjl ‘.V ""^'*‘ JSjVI i^uijfcjl (3 

.^( liiAtwl JULUJ J 2 jYi ^uajt (jSSj 1414*40 :&Jw*ULi ^jYl (b 

• Am& Jsrt-ull JISXUjJ A ..V, j-iltaiVUj Ali»UJb y^jYI jVj jUu^tlfC 

. jjSi >u»-2 Jin* jsivi 4^ u^jYi gUy. (iiUaj (d 

. 4 m i m jL T . U tJj 4 .nfl'l 3^dajYbj 4 &?*Ub ^jYI jJ Aul <j>baJ ,jl - ■ J -- t -ti(f! ^ j tad I I 

. ( «t£All e+$\m JUJbU ) <,^k 2 l $aii U$*U ^taJI J*mu ( 3 ) 

4 

* j^u UI^jLu ^4 (3 

* 

* iJd^uVl JAJ UJj 5 Li UfrjJJil.1 JpApMM ^Jp4 J3t (b 

4 

* JatuVl jb>*J LJjjSLi u&jJLdll j*t i^J,j ^i-itil ^jLutJ (C 

4 * 

* JUlujV* Uajouu JexflLoJl J J j-« joSl (d 

* J^uVt JyM LJj^LC JjdHl ^jLiU (C / yl^ll 

ijSil uiiu UU ejM djS (mm> Jail t.yU ^MJaiL J ^-15 ^aljd mSIj Oil ( 4 ) 

.. ojaJI jli ; $l^bll «W$U« J«AI > 21 $sii LJ$dU 

^Lflii. (b jlL.l .1 (a 

. Aji/l 3^ibi j*. i£lli jubjuj JLfljbJl OYUb-Yl (> ^l(d LitJLu (C 

^Jjuj (c >a / 


(3oj<^ < 1 rr iVl JjjL^) JjV< j jlnnfc JjmU tkkij CljLj 3>UaiVl ^1 Uj 

jdfi 3^^^ “ 4 3i^J -t-iJJ Pv U j'jjdJLJ Lilj A lXt |4 pUi^1 

ll nt i 41 m2 UW ^1 ^ 6jUmJI 4y?l 4^21 J5 jf (5) 

- 50 Km/h ujl^ 33 ^u AjLmJi (a 

. 70 Km/h caD 3 ^b 34 ^ ^ ns ijUJi (b 

* 20 S J%± ( 30 Km/h ) { 70 Km/h ) 34 ijUJi Cu^Lu (C 

* 60 S jjj-4 40 m/S jm * " 1 j4 jjL& 4 u CUallail (d 

* 70 Km/h Cab jMLbb ^Sj^CU ijbaJI (b / al^aJt 


1 


©00 mlazemna LuJl I 9 j 0^)1 W^O ^4) iO/UaJI ^±J>£>I 

















ball g$Sri ( v -x ) < ja Jl -«>JI) ^UJI bbaaii ai* (6) 


V 


wjIS lit fOwaJI <Sja gt j«u bbail j 

* jl - Ls it I sL *CLiL j jCL&jhw ( : * i_ii~ d."\£ j-” 1 3 

* f IHjjU jl-UilI ^ 4 fnrtL iu* 4 jc (tl * ^LtXTil t j t. tI AjuIjJ a ' Cj-m (0 


■ » 


. *>L^jVij jiiJLoIt i_ ri L ulj ^j ■ (b ^it i / 

^ VI |Vj5I^.tl <W o' / g I rfljlll 

X o^sj ti»uiijL^.iu y^uji uu ^ Ti 4- 

^A>wJI (Jl*j OjLj X o& #JUJ jl 

,>»JM JiJ- 4 3 LIjD 3l*>uJl ^1 


I Jl JriW 

X l>lj7l 



t >J1 


I iaaJI g$i ( X - t ) ( gajl - 4aljg| ) uiLriJI bball J (7) 
a$Sri Wa*e |M ttja gf jwri bball j ^Jl 

+ ^jLiij ^Tcj-Ui 1 (^ 

* tfuayij juai £- ;scu£ (b 

* ^Ua^uU jl J2t1 2 l ijUljJL* jCjC^pu* ( 

* < tl n jl Jualt iL aLux&Ul# ^ j jl-U j (d 

. jL»jVIj 4- *UjD Ao£jw (b / y|#ll 


A x 


Slope = {V avg) = -— / £ j rilj) i II 


At 


I fr Aj al ( gajl - > (jiUJI (WiJI gju 


Hr 



fgLS J djaii Aalj (8) 
. ga 6jL* 

* l£J- 4^ ijXcVl j_jJl |»iii.rt"ii<ll 'b» (3 

* UZr 4 ^* JiuuYl ^ 1 Jaw fti 3 ""** (b 

- ^S*1 |^ jn“m* >faA ('- 
* U*J^ 4* ^.V>fcX* Jajn- {d 

* 3^ 4 ^* Jj-W (b jA / wl^all 


Jl Ualj fUrijil OJi g* Ija Ua^a* Jaaw p y, <U ttejl <jitl Ja$» ^21 $ai U^U jaa kiii (9) 

j|Lu 4amj)UI <w>>d gia L&w waa ^-Jl 4aaUI 

(C 2^ (b {a 


11 (d 
21 1 


v = 

avg At 


i^U5 (a^.ijvi) Ay >*-» - Aiej— (a / wl^aJI 


© j) O mlazemna LjuJI l^ajsdl Uo/^Lo j* xj/ALotl (±jji£>1 



























sl^A* ) (tAftlff «tl£JI j jjlifila i o jy^ <w*i U£ j J*u$ <uUrf gJu j m ■■' ^ (10) 

. jli «yii £lAj}2l j6 Iji Ua^fw fau oj^JI d^g 4*iil «u>><u $|>oall oj&ll tdAi Uli ( $l>afr 

3 U^t aaitlail > *IjW *j£I 1 tfittai) JL*.(j ^ 4- IW ^ 1 2 ***" U ^*— 3 (a 

* jj* jY* U^Jj-uaj 

, I 4 I 4 ^_*Sl ^jitUibj f. t j- ijXJI Jjj ^>*»jY 1 2 ^^ J-^J **>*^Jt (^ 

. 41 a jaS 1 ^iOaibj * 0 j£Jl JaS J^ **>“»*J* i>£JI ( 

* 35UaJbj ui %- ^jYl jet**** <jX*aJ £l3>&t (d 

ijS3t ^iOaii cy *'>Wi *^sit 3^' a **j -^'j u< 4- o-j*' c 1 ^ j^y - 3 u 13 ^ ( a s* 1 

jjtaj-u 4tsL»tJ 

j\jJoa fj#k I 4 tiilii 3 -^°^ JlS J^J ^jL«*5 XbtXuYt 0 ^ /C 1 ^ - ®^^' 

(d) JA £l£J A^I ^^3 ^iUai! 

OJa e*a$ *dtt 4ftpdl ^$Lu 4 hn # jJl «>-*ll ;to j^Sa «S>H /2ga 

— JL^-ljVI -t~ ^ 1 ^ B , A (jutaai (^t £ru su...j~ti 2lcj^Jl iitp- CuD aLsotj ic^ju Gti a« tVT i« £ 

ji-«an ^1 O>4AJ U_LlcAB <ju a inrtl Jrflt t^jUaJJ UfrwJ ( W luill Asajl Ja4 >* 

* AX 

( atAj-j ) v - lim— ji g\ 

. &)U* e*AJ$£i§ uis^t $M ^$4iM (««iftt) «>-i jl-iMU 3ja 

. - 9.8 m/S 2 J-lT 1 ^ 1 ^ AiU>iJUj * j4in ^jLmJ / 2 
yua (>au JA <mu 0>j JiU 70 Km/h (Jl jMj djUJl j ^Ull f>UI alaaJI gfi litl /4g« 
UJi v w^y JriJyby (Of «yyQ <wjnm Ul r y*iU <ui)ttuy 6>*iU <Jti JUa <Jj**i oiA ajLMtll 

jjS3 JlS <GV . L®*L>ol y*i-Jj SLcjjjJt jtiii* CuD jMLajLj ajZall kilO J54>- ijLu-II / 

* ^jSl* jb»a t jl mA AjLiuJ^ 

si.^i - >i-2$| JImu d.y^l UUKI (i 4AbAJl &j* wifi 1<tl U«ki 2*e§ /5gii 

. |M4ua4 tklj lull ^^iLajb (3 

, t ^jfi[ j fiha i< <a7 ic r wub >m i> 1 &->• 1 (b 

dU^ub jj J j ^ il A, *- j a 1 . h(, 4 J-Jjia ^ Ct-ib jM-yuJ {C 

. jjjIaJI i-bbtJt umD 

* 3 = 0 Jamu 4J (JAmI (3 

(a c ) »jfjs>» Jf?^ 3 o* mi j Jif^** 3 U 1 (b 
r jjM »boVI ( a ) 0 j ~ T r * 1 ^ ( 


©OO mlazemna LuJI W^O ftp jO/'^LoJI ?iJ>£>l 














JriUll 


(6m/s 2 ) ^aUy y £ul$^JI ^Jc L&yLi JaM IjU (30m s) J^i sjLmi /1y* 

ojImJI MjiUmH >6^JI (2) . Cdl$Sil $ 11 hi j* 2S om 6jLmJI (1) . jliw «■*«** 1 
&jAil j* > ia§ >1 (jikft ojLmJI L&aku ^*J14»lj2l (3). -**j "■ 

/ <yl*JI 


1) V f = Vj + a\t 

Vf— 30 + ( — 6)(2) ^ V f — 30-12 — 18 m/s 2s iu ijUJi 


2) V f = Vj + aAt ■» 0= 30 +(-6)(At) ■* 0 = 30-6t -» 61 = 30 * t = — = 5s 

6 

3) ,x= V iit + ; a W = (30)(5» + ^{-6)(5) 2 = 150 + ( -75, = 75m 

Vf = V. 2 + 2aAx ^lai 3 J*. jsl*j 

0 = (30) 2 + 2{ - 6)(Ax) ■* 12 Ax =900 ^ X = ^ = 75m 


jL&« mmaI ^ 2s yy slil cJa»u >*» >» l>* Ua$fay ka* /2^i 

>yyll (3). 4 »$a*i ^ Is yu <111 y**i\ {Uiji (2) >111 j^mJI fly>l (1) 


«lil ghiiii <UaaJ 


11 


1 y Vj = 0 y = Vj gt 2 •* y = 0 + ^(- 10 >{ 2 ) 2 = -20m 

y = - 20 m jiu^vi >>u suil-d ijLsyi 


•*• h = 20 m j-uatJl ^Lajjl 

2) y^gt J -»y=i(-io X i, 2 =-Sm *»*.»** 

h = 20 — 5 = 15 m *ui ^lau 3 ^ £li3jt 

3) Vf =Vj + gt = 0 + ( — 10){2) = -20m/s xju 11 ijiivt 


©OO mlazemna LuJI l^/^l W^o ja/^LoJI 








Uli gfljiU 2000m fl£>l (150 m/s > <wul $aJI j $isA 6>Ui /3gd 

| 


djjL^Jl ^jA L^La^iiu/ ^jJ^SLuJl ■ ^^ 1 i j*ajVl ^rtruu ^JLt ^ fjlsuoJ dt^ll' i U Jiji-Jl ( 1 ) 

. ^jVl gltfa^U % Mft’ijl fl. iVifrtl dLHJtj j'aa- ( 2 ) 


d-JQJl j ^ t^ot / JaJI 

1) y = v ¥i t + ^gt 2 

- 2000 = o + ^ (-10 ) t 2 

2 

- 2000 = - 5 t 2 

t 2 = 2000 =400 ■» t = 7400 = 20 s 
5 

^t£aJ1 ^ Ati — ,^4^1 JjAI 

R = V xf xt tota | -» R = 150x20 = 3000 m/s 

2 ) v' f = Jyj ♦ v* 

V x = V x cos0 = ISOxcosO = 150x1 = 150 m/s ^jVb 4-*i>tJt i t^j^j sua&Yt jujs^ii 
V y= Vfy+Qt = Vsin0+gt = 0 +(~ 10)x20 = ~200 m/s jijVU j*t, tv^m t ^Lc^uJ *u* j « «t < a4^ii 

V f = Jvj + V 2 = 7(1 50) 2 + ( 200) 2 = 722500 + 40000 = 762500 = 250 m/s 

tantf = ^ = ~ 2 °° = — -» 0 = - 53° jaVi oi^bY* 

V x 150 3 

4lal <>ft(3s) am ojLm U$iU jm aii jJa-* <jJa Am j* 4^ 

gSjSH gJu >aaJI Am t\i*j\ ^iil (2). jaaJI U-i Uii ^-Jl <*>JI jl*U (1). wm»I <u*i 

. AZj* JiU yJSJI «p_(3) 

/Jail 

1) Vf = V f + gt *■ 0 = Vj + (— 10){3) ■* Vj = 30m/s >»otJi l*a uu* y^Ji jtji, 

y = Vjt + ^ gt 2 ■*y = (30)(3)+^(-10)(9) -» y = 90-45 = 45 m => h = 45 m 

4 j5 

3 ) ( S^.ijV) — ,jjLcVi A*-tjY< ) “ 4LU&< Sl^tjVI 

45 - 45 = 0m 

ttotal = 3s+3s= 6s Jj^U) <>j 0 y 



mlazemna IJ14JI l^jo^al IXjo/-&o jO/VcJI 























j$adL! yJc $Udl 10s 5m/s <JI joi&yb £jLafay$ g£&«dl lA*d ojUmi /I g4 

>»>J1 lift JiU 4£$bitU<uU4l§ JniiKa*$l X 

/Jail 


V f = + at 


at- V f -Vj 


Vf-Vj 5-0 

a = —J-L - - 


10 


= 0.5m/s 2 


avg 


X 

T 


x= V avg xt 


„ _ Vf+Vi _ 5 + 0 _ 0 _ . 

^ avg ~ 2 2 


X = 2.5x10 = 25m 


Iffilnii 20m 4tU« 

1>v, 


gl 


5m/s laijaM 


avg 
V 


X 

T 


t = 


v, 


J^a*a ojIm /2ga 

/Jtf 


avg 


avg 


^avg 

2) V f = V| + at 


V f +Vj 0 + 5 „ . 

— - -- =-= 2.5 m/s 

2 2 


20 

t =-= 8s 

2.5 


at = V f -Vj 


a = 


= li_li = = -0.625 m/s 2 


t 8 8 

. j^aLu V «LmI j-O { 3 ) dU>G 1 <jl AjJLuiJI ijUiVt 


iw uyujjli 15m/s ojii J^bw Jl Mj «j5 Uif /3i> 

<: «uUII 4laaUI J LA**^U 9 oj&JI J—u jliijf Jl o>* gnVull Ola 


D 


V/ f z = V. 2 + 2gy 


V ( 2 -V 2 =2gy 


0 




V? -V 2 

y - f * 


= — 5 —— = 11.5m 
2g -2x9.8 

2) V 2 = K 2 = <15) 2 ■* V f = +15m/s 

Vf = -15m/s iJUJl ijL£VI jyaj Jiu*¥t Vf jl Ujj 


3) y=Vjt+'gt 2 


0 = 15t + ^(-9,8)t 2 y = 0 u_Oc 


15t = 4.9t 2 ■* 15 = 4.9t 


15 


t = -^ = 3.06 sec 
4.9 


gdjtf >e 20m gllljl A uh^ A &u 15m/s UbjlMe <4ail 6j2 m£ 44 /4^i 

. jojiil £UahW dj&JI |0lu> gjl 
-20 = -5t z 


y= v* 2 9,2 


-20 = 0+ ±{-10)t 2 


t 2 =^=4 


-5 


t — 2 S6C |^tj 


R = V x jt = (15) x (2) = 30m R ^uii 


©GO mlazemna LuJI l^j^l Ijbo/'iLo 
















4*$u* JUAId (12500m) yy {Ud;l jifl J\ ^Ut Jl U*«U Mlgj ukbl /5gd 

Jl ^ (2) . ^UjJI <kiil 4p*ll (1) maI $1*41 

>4 8000^1^^^ (3) . utiflUal 

/ 

1) V ' 2 = V' 2 + 2gy * 0 = V 2 + 2(—10)x(12500) + V, = 500m/s 

2) V, = \' + gt ■> 0 = 500 + (-10)t t = 50sec j*j 

l^jaMtat ^1^4 jjt 100s = X 2 ~ l _ r UsJI 

3) y=' / jt+^gt 2 

8000 = 500t + ^ “ 1 °) t2 ^ 8000 “ 500t +5t2 = 0 5 

1600-lOOt + t 2 = 0 (t-80)(t-20) = 0 <u^au 

UI(t-80)=0 + t = 80s v^onpi.jjixo 
ji <t — 20>= 0 ■* t-20s 


45° <u$l>ri ffeiall aiu Um ^il fokfit jl ja* /6gn 
y£ai\j\jtal\jAj X = tfJAl 

V'cos^y = t' x , t = 2r ' sm ' ? 


2v 2 sindcosd 
t=—i- 

g 

1=sin _j 5Uj3 


V 2 sin2(9 
9 


i ^ jjjLa 


sin26> = 2 sin 0 cos 0 


sin20= 1 4 sin90 = 1 20 = 90 ^ (9 = 45 


jv 


Liil 160m 4ku m j0j 2U fOiJMl Ijli 80m Mliujl g^j m LmI ^cm* *k4i /7gn 
<wi^l ait (2) jiu >sj (1).W« g^JI fi^U 


1) y = V' iy + 'gt 2 

-80 = 0 +^{- 10 )(t ) 2 
— 5t = -80 

t 2 = =16 t = 4sec 

-5 

2 ) 



160m= jjLiiC 


R = V x xt *160=V x x4 


V x = = 40 m/sec 


JUS <£> JmM/ 


©oo mlazemna LuJl I^MS£)[ W^O £4) jO/^LaJI ?±J>£>I 




















jdj2l & 2m {tiij) A mA A <&u j* 54Km/h Ubjlitt* <Mil ajS Miftd /8gn 

Oj£j| ds^d V dj&JI 4JI • J^l fcJft* Jt OjSAI t>*j 4ft 

L&Uulj Ijlfttft jojSJU 

/mW| 

1) y = v iy + l& 2 * -2 = 0+l(-10)(t) 2 


V ix =15m/s 


t 2 = -- = 0.4 
—5 


t=^ 


2) X 4j&?\ ^j-Jt = jM 

► R = (15)x(0.63) = 8.82m 


R ss Vj x x t 


3) 2 (Vj v « ) + ^a^araUj-J) 

Vfy= Vjy+ 




= »|>U .*via«- ; 



= 0 +(-10){0.63) -* V'fy= -6.3 m/s 


Ji-Vl 


Ji J Jlj ^LJLuJI AjLwfYt 

I'f =,/( I', f * (l ' ( ) 2 = ,/<15) 2 + (-6.3)= 


m/s Km/h <>. ic>uji j>m 
540 _ 1000x54 _ 15 m/s 
36 3600 


= V225 + 39.69 = 16.25m/s 

' fy - 6.3 

tarn' = " = —- - -* 


a -0.42 


6 =-23° JiVI Cum 


3L*iKlitj-J> V'f x 15 

fcjitfll 6 sec o>U <j£JI yl>Jail y*j gS$ j#i 37° 4d$l* jOyH gft OjS 9gn 
ajil 4 JI tte>l jl ^1 ^4il) gd»& ojSJI «u ( ftfcuy ftu Uy uiu ^J1 



2) s? l£ a JI>»^l 

R= VjCos37xt 
R = (50)x(0.8)x{6) - 240m 


VJCOS37 a^avi . 3sec = .•■ 

V^ = 0 c Liu jl ^dil L- V^jSifl37 

1/- ? Ajtft c&'Sib a*sj-ji 


>W 


1 


•max 


= y= V iy t+ -gt 


©OO mlazemna LuJl 194^)1 IXo/fco <^J>£>I 































aUel 


y= VjSin37t + -gt 2 
2 

y = (50)x(0.6)x(3) + 1(-10)(9) 
y = 90-45 = 45m 

fcl sl$All rilolM I 4 U 15 v 2 m/s UjUie 

45° jiUa-1 <W$lj UidC gii* i£M <j*QA\ (2) 


a^d ^ ajS ll^i 

.©jill gl*Ja (1) 


ji3j^ (4) .ejSJI j-J! *te>l ^aii (3) 

/Jail 


1) V^V^ + gt 

Vfy = 0 jjSj ^La3j( 

0 = 15>/2 sin45 + (—10)(t) 

0 = 15^2 x-L -lOt 

V2 

lOt =15 
t = 1.5 sec 

1.5 x 2= 3 sec ui>4aJt 

2) jt&ui iyj * 2u&»jit = & 

R = (15)x(3) = 45m 

3) h max 5jfiJI AJ! J*aj *Uujt <^4 

h, 



■max - y - V'jyt + ^ gt 2 


y = V jy sin45t + 1 gt 2 



iirma.comi 

► y=15x/2 sin45x(1.5) + ^<-10)(1.5) 2 
= 15^2 x-jUxl.5 -{5x2.25) 

h,^ =22.5-11.25 = 11.25 m 

v^= (<jiaVi 4" 

V x sin45 = aijG 2 uaaYi iu 

V'fy = V'iy + gt 

Vfy = 0 + (~10)x(1.5) = -15 m/s Ji-Yi 4LJ>3iiJi 
Vf = V(15) 2 + (-15) 2 = 15^2 m/s ^jYb i^sui fui*—i 


mlazemna U^Jl IXjQ/-&o jO/VcJI 














The Laws of Motion £u|£d 


I 


Second Law of Motion 

jjeJl ^ jjilili 

Third Law of Motion 


Friction 


Coefficient of Friction 


Static Friction 

^£a-J1.Jt££>¥l 

Kinetic Friction 



Laws of Motion 

jylji 

Mass 

~4&ai\ 

Force 

a£i\ 

The First LaW of Motion 

'*±>jXi\jJ 3 yjp\il\ 

Unit of Force 


Weight 




<£>JI 


*L£AJI'u* J.1 


/ 6$tll fipcm 

6»ftH 

jt tJZJb QA J^jju 4jl Jjt^u jl j-jJu Jjji I jA 

* A jla aj2iS dbub (t.tus*J\ d£j^* j}bgl £1 .(*> j 

* ^A l*£ 4-yaJ£ ijJall (<*} 

^A Si ^£_ Lji JL^j j <+ ; 

IN = Kg ™ (Newton) 

• ^Jii-W' Jl*2h *» WT (♦) 

j~uiLb* 4 J-/L 4 J L«^.lU (JQ4 m .- fc (jUJ dJ jtVi a i£$ 3 £t^jl J^ili (❖) 

- j_£ji - ,..n - jaaji ji* ( contact force ) ^ 

Uf^i ^. t «1,j ojjial* jj£ >*JLIaj . ( yllt ) jjjajJ* 

(g-& 3 4- ^^ - m UhI i^-S JJjLj L$JU»l (jSUjj j»Uu^Vl gy j^Ltt 

iij^iri iLAM j t rt l ’ i it l ijSttj SLyb^Stl A^artj SLyiLs^l 

- 4r LW ^ j LlU : 4 iM jUJ| 0 $£ (a) 


-Jl 4«0 j2I o£JI «ldu : <Jk /«> 

^‘i. 1 J-Jr&l 4*J< 0* l*fe T t£S jj& <- y i u t ^jVlj <jy SLyib^t J,V J 

* 1 *» V s (>• 

. fftiHAll gj$j J$*ALI U /g* 

- 414 4jJjJi)! f U^Yl >*2J 1 j! i^ialiiU i ^3\ ljOs^I jjjfl <^A JJ 


©OO mlazemna LuJl I^JO^I W^O £4) jO/^LoII <^J>£>I 




































6#ll$ *$ill (b) 

uuiai ^jmjtnLUU Ji* jt ujXISIuj uruXiUj^ ^ u -4 > iA Oh? 

- JUJL^l <>* 3y*bSj iJ-U-tbUi* tJCH 1 J ! 


: <u$^JI a$All (c) 

. U »h fl » ,i Jjt ( .IiLj^lSfcu ) it>Ul iitij£4 Jaap t 4?>* i>5 : J_J^M 

. £>Jt it>i ,>.lJ OjJ (LLuoti^ iUj^j ajA : ^j£jl £>tfl 

j_.«~i ^ (j_yoLs jl 1J_>Lc. juoaJI (^1 ialll £»Liis» j^» <Lo^o jl ^3t,ltfl 

- jj^, = 4*Lc a^>11 SU^jliJI Jj2\ iL-a** 4-L-» yU *t&W 

. ( 3Lii>l» AA^t ) <*-**' aES ^ OaSai ^CBt (•) 

. SuSjJtJi AlU*. i.i^V (4^)1 tftJ-UJ y^1 SUjlHI jld2* J-I*j S? I^' (4-^eJt 1 <SXUj g^Ji <iU3 ^a 


&jail j 


~ Ai ■—*-* Jj—Ci U.t 'ir 


■k -U" ;t1 Aic^iuJ <H>»bU 3UlVr»« JJ>xIII j (jSUa 

. JjUj <Lit jjjjjil ^s>U< 


:<^UJJi 

. UiaJI Jl $i^y til+m* jla fOU'il Jl «^Ia« J&mu w£>ij$ ojImi j LJU <■*£ 141 (1) 

. jj-^ att j ^-| -_iij 1 j*j iLjSjjJ 1 4lIL»- 4- J^sLsJ 1 ><*Bt ?jLa 54a USW JjIau o'* /g 

. ttWtt Jl &i*y 4*m» gii J^u ^ &*** ojL- j U4U wS Ijl (2) 

. Aj-Cjjirf jlJLaa 4- 1 I :’ 

LI «£> j jwi ^MfJI jU wJd jUaiL jiil ykw j ojl—II jm j U (3) 

t^Wil alaiiU 

. Au«j*m jIlLjM 4- ^JcUI (‘■jLSj jV 


? UM vdJii gjiJI tj* 6>«SJi ojaUI (4) 

a>J A-ki W.jj>l (it VI jSU* (^SLuJt (W-VI o’ ( ^ 3,; ‘ ,t j>-» 2 It J>il 5 ) JjVt u>iljs lm** /g 

igr-KSV AjjA J » ui—T 1 JUjjJI ( jjS-Bl ) ^ iUfcjli. 

. *jjuS jjjuH ^JljBt iaj^-LBt jV 

4^U« dj^a gLttll i hiij) i i U ^ yoWSt Jl ^ (5) 

. 3 uSj^tfl (j£ jj^aS i . i im,! AIaj-oi jlblSa 4 - ^kolatJI joiI)l fjLaj ^tjJI (jV / g 


9 m * azemna Ijjl IsjO^l)! IXo^-^jO gJO jO/VcJI 























(■ 


? 7,V* T 

-v 


til. 


<*») 


(a) 


-1 

2Fj 


(2a)i£ji —i 



4 Jr'Mi 1 ' 


m,, \* 

&- ■ ' ! 




yiUJI ^ 

jrjJsJi *1 it i>%* ^jKij J 3 V 1 pj^_u pjjUa pl£ fil 

^LJf ^1 »i^Vt tr-i£r J ijWu pJ>-u pjjLi pi 9 L^.Uc 

. 2 u*»jLi* 4^>3 ^Ua jJs^> ^jU* 3V lf>l^ j>aJl 

<*dt e>$ll ##*ll jl4»«j fMaJI J*uy >y iifiUJI (1) 

41211 

S 

a (,££411 % \ mx .1? t in £4 LjJ j^a uw/UuO pi 

4 »if> iLi Ujj ^uj 4- 

—► —> 

. (liiiiTfcTl iXLiS tjjjuLi 3 cc VF < (jt ^1 

d^ftll ^ g^y <uiUaJl (2) 

* 

L^j ri* J ft d n*C J_4 1 j rnCf 1 i ^ i,trjU m 4 ft J '"*tJ 1 Jml*i*J pi 

Ap^J^ll Ajuall ^ 


a X (>t rCl 

m 


a x 


IF 


m 


pi ^r i m mi jruL3M*) I pM§ 

l Ajh^jju A^sii j i b.is.4 y lij 1 F = 1 N ( x ij^ 

a = 1 m/s Jjm2i m = 1 Kg ,<^^1 2tes 

Force = Mass X Acceleration 
fl H —> —^ 

* ^jCtfl pj£-U pjjldl rr>Lj^M ^Aj F =m a ^i 

{ ^ Kg J iAjj_d a nc ^ hil (^UI ( " — 1N ) i^ii i£US jA jl^Ij pjjmj ajtjjM ^ILfi A^Iilt ^ 1 ^ * 

. ( a = m / S 2 ) 2Ljiii ja a^on 3L.y*tj jit i>iS j;^ 

( W ) U>j£ I 4 I yi)Vl u>a» ^ tjtii ot 

Weight = mass x accele ration of gravity 

* , ”* —> -> “> 

SuiUJt J.jLiVi j^is g tip* 1 .jjfc. Ua^ au«i.,.n ? Lup*5u a = g jia F = m a ^urt jjjla 

/ foLaJl h All j^U 

jry-luSJ'l uj^ ya ^Ud L>- jj* U-ijia um^Uuj U^JL>- * uJu>u 3L- jrCLCS J£ 

. I jSj-* jfjJ JuuJl ^4 L-u<SLcj 

m 1 m 2 ^v?= G ® 


^ 

W = m g 


IF oc 


6.67 v 10 


■11 Nm* 
Kg 2 


ajiJM f^bJI tmJkXrnJi ^jD iLujlatfl ^ ^Aj apal\ jLUd 


Pton^i uy d? * 3Ujiai 2x&\ m 2 t pjjVt mi 


®oo mlazemna buJl LUy'iLo f&Q jO/UoJI (AJJl^-1 



















































: U 

# 

^1 ~ LjJ ji* L^jl4 u^luUIjj jjdjVl jSJ jc. (4*udfcJ1 JUu j j41v ^-uLL> iLuojVl SLoAbtJl jIJLaa (1) 

<>• Ujj^S* UJ£ 

ij _3 jfl L^j)j 3 -Jb 1 jSJj j 1 ^txt*j jl jtLu JLc, *Jj»uf l^VAfr* JLS U^> ^ m^ J! AUS ^iiuV ( 2 ) 

-L^J >LiJl _jl wJSjjQl 

gj$ll$ &5JI £>illU / 


JjuJl 2jj JjuJt j^jts /mJUJI ijiit^y £$rflf 


A (* ...-^ti ^ If — F j$-ii-i j-ja—) ^ f -y 1 ^jLa 6 [*■■• i^ic F Lfeji . l A 4 A |«u> >j' til 

. iboVU jlJLHb F ^jLuj jjiAj 



jL^uYI 4r ** uAUjj j\jJ&\ 4- AjoUmu Ja£ ^j JaS J£J c£i 
.JL^Ij Jjtd ,ta> jjlAAJj jr} hVl^A 4 nt^ 4r U* >->JM 


j^jbJ fTli <jL£ jtJLdlb gL-"haCtf^4 m 2 4 ITIi jUI£& jjb^l JSLuJl 2L 

^jL-u*j ijLb mi m 2 tiU-lLfij F 12 *j-2u m 2 

— F 21 ^boVL Igtn^Ujj jia2lb ^jVl 



wJUJI >yy ^pii <j4c 


djLoJ 1 j*Ju£ ijUik w ^ “‘^ ■ I if* (1) 

( >a 4j ) f UYi f o3 jJsjG «^jYI ^itjls: { 

Ufi 1 JLsJtIJhJ 1 ^ JM £ L£1 *_J&J j.1^ ^Jjl3 ( ) 

( <>a JJ ) ^uv* *ut ^ ( >* ) 

A.. ■*^ La jii ^Lfl_i_j! q Li& * d I Ml \ m4 ^j-4 *L£$ Vial j^jJ iJTilAJl j^sa^vuJ' ( - } 

( Jj^ Jj j 1 M4J1 ^J1 j^. i^tij jlJI y^>.j JLU j£ ( Jjl^ ) ^UVt 

aJiUS ( J-^ ) ijtjLAll * C^U-aJl &yiJ0j\ (4) 

, ( aj ) ^vi ^1 

:<yU 

Obi>3 «l^ L 4 HJlj IL^LdUs ujlxj ^jh^jV t 
cJbXJ>U L 4 AJJL 3 * • j. 4<lJtJ ^AjVl ^r^ppuil 1J * i)boVl 

* pIauVU 4jUut*£U24 Ajdf t jUQw ijmaXj 

: Jt)H 

i jpd^a J-jUuJ ^ 1 J! ^L>uVt 4- jlJLdll 4r JaS ij JjlS JS^I 

^l£ ^jUil ^3dJf iUU^>b4 U JUj 2_ 4>jdJt i J^ r ^JoJb LjJUJt ^3jui jV 5^ j 

p ■ ■''*- JL ij^jJLl 



© j) O mlazemna LjuJI | 9 i a«ul Ilo/^Lo £« x>/\Lo)l 










































-4 

N-W M-VYl r 



II H a w* F<in# 




H-W-F^nO nuWfrt&l 


: &>aJI j? >^d ^J§ ^LiteJai 

^Uaj jfl jtLtAtjy <£_ ^jiLuiVI <jl 

: <ud^*aJI o^JI (a) 

41j jl j^L-yy ^ ^1 441411 MVi^Vb 

aj^Jall u i ml iij ft fu'jjl 4 JlJ^ J \j j - gfaw* 

l^jb 2 Ljj>ca! 1 pjioll aJA jUUjjN b Igj jj j*j 3u,S3*Wi 

. L$4c ijUJtJ jdiwJt JLt AjJ£a£. ( 1) 

L*jlj jl jLtflt 44 jD r< nufj ft m^frjf jpLi ^rtnriill Jju 3 4 j j mai ( 2) 
dL^ubj grlr> nit I ^j-1^ ij4}j|At 4JUa>*4 ^jluU 


* 4 I I f-1 1 abHjV li|L4 

/^yj) 

ft rn l flfc)'l |jlh jl JojUHJ ft u*>- l t l>n/ JLx£ 

— > 

Jl-uUI jL_^u 4 ^jJb jJUj < T 4 ititi j j^_3 in t Aj> iij 

jL^Lfit ^pJj! ) JLyUl jlJLJ&4 ^JlLjV 4l-l>> LjIjibJl JWaLwIj 

( 4JLS'JL-w VI jL^jjlc.j 4jj9^' 4 \a i 

4y^jlaJI <yJ*Ull (C) 

U3-S3 F ext iL-cvjlitf i ^cJlJ a ^jjttl jlS At jJjw ( ^Lu^Yl 4-c > a-?v« ) f UajJl jjSj UJu£ 

— > 

4 jjI i \ ^ J> F j^Sjj dllSTuwt ijjb JL^^jV UJlIc N = W jV jJlus ^jL*iJ ^LJjJaLiJ! I 4 1 

mlazem na .com^QKfl . ,*UajJl i ji^ll a J luw 

—T, T ,-F 1 ,F 1 (.gjS 3 Lc j .» » v* «Ub>tJL» L«t 







U 


m, 


V F * 


A j 


•fej) 


^ LLaJi! iL. 4 Ll>.j>L^ 4^ja F 

— y 

m 2 ^Le m-t aLS i^i >j>j ^1 i^iJtF 1 

—y 

mi ^ m 2 5ics ^ i^i -F, 

■4 

m 2 4-4A»ii j^i 2.juUt i>flT 

—y 

mi JjjJi a. jluJi s$l -T 

^11 ViU I -J—i-l til U*t ( AJU£b j*LLajJi jLS tit ) SL_i»-jLit}t .h nH j^jLa j.j.j.hj Julc 

. |tyui..-»- JS Z. a JL»j iLdikljJI ^$221 jjifl <OJ->v» ijj-KU 


s *. T 

I "b , 

N-7J— 


-fr 


m, 


: Free body diag romjAtl ^aJI Jia^ 

A ejj i i * ^ ci 1 1 d_i£ o j2$-X' att J—l*iij A wj j it jl J^SLaJI [^ ■■■^ti Jjjti t jjjjL»IIII j_la» jLcc 


© i O mlazemna LjuJI Ilo/^Lo go x)/^LoJl uii£>l 




























«j 23 * 31b J f w ^ n <*_-»■ Y JJt J.JOJ > ■ ‘ "■* ijiill <> $Ai juL»tfl ,jJLt 4j*Yj i i^niu 31 3 n i t I 4- 

. juwi 4 . ij&ati 31c ji^jt yic. jwij 3 u.yjji 4. 



^ ^ U*U g*Al&» 3 Kg >21 < 0 £$ 2 Kg UJUftl <U£ gM /1 Jti* 

. Ji ^*11$ gtAniftU JrtAfcJt jlJAfr g>l >iUA^ 0> 


sJl>* ^£, JS ju»U j; •» ...-wit jjxsji 4- ^jLuH* JLuli jUs wlj£ J l jlijj ll ■—> L **j / t^--- 

4,j.lc aJI mj 


F 2 = m 2 a JjlJ» ..^j i 

^Lflj ^ ui~*JI tj If 31 mx« F u..j> 

w 

mlaze 


W 2 -T= m 2 a 


W-T ^jU3 


Fj = m^a o£Wi jjv* 

gj-JTtj J_$¥t p L?J—. tfUTH* F * *I j'w 

T — W 

^1 T-W, = m,a 


m 2 g -T = m 2 a 

3x10-T = 3a 

30 -T = 3a .(2) 


T -m t g = rr^a 
T-2x1Q = 2a 
T-20 = 2a .(1) 


T — 20 = 2a .. (1) jruijuii 

30 - T = 3a ....(2) 


30 -20 = 5a 

10 = 5a a = 2 m/s 2 

T 4 ^x3 .L » hJ jjCJjUt 1 -l* 1 4- 3 j3^»j 

T-20 = 2x2 .(1) 

T = 24 N 

m, = m ; Cu\£ y i ju /JIlH 

<i*Cu« 4jia mi = m 2 j^Sj ujllc. / -jI>1 
T = mig = m 2 g jj£j a = 0 



© Qt mlazemna IJ 14 JI jo/VoJI 























6>w f^i^l tiA gJa* <jJ* 3Kg 4d*£ £*a$ 2JLU 

<yl£ fM >»2I Ja*iJ( <u(J^ j? U <yU (ji& pu d&^2l$ iUaA* 

kftil j —Jl a$d (2) 4fi$4AU J*am (1) MMAl 2Kg 


Jail 


(1 


»i > irtltt jjlc JjVl (^ n i ^lt 

F = T 

Jjlai* (ftnt>ilt 


F = rr»ia 

T = 3a. 

F = m 2 a 

W 2 - T = 2a ..(2 

(2) 2_{1) T ^>3^ 

20 - 3a = 2a 

20 = 5a 

20 . ,2 
a = — = 4 m/s 
5 

.lull JboV ^Jl>- i £— a jd^ii 

T = 3a 

T = 3x4 = 12 N _lDi *>a 



2Kg 


JlI JullI u ^»|U.?<D jtii hllUu»>Vij I (jjG L*' i t jSia 


: Friction dlSAaSII 

iilLd»-Vl ajJ# £1 #Lllj f. tj^JLS A J_uu ii mvjw l jtlaiu U.U& [ * <" y o* 

■ f-*- 1 £_ l_«S jj_S3 j_£j CiMp«a)l i—S j-».j ^2 >£ j-llj ^ Alb U1 3 j * jjl 1 UjL p. i£— aliJb 

. 20SUI *l>*.l L, jjUll 


: Friction force 

A " f glLJu *■ j_4 ^3 Lj A-iLc 0 & (44H> grVlrn <jO ill£ l> Vl ij-fl < i 4rn Jjt 

* grjj ilitJUtfl J£»1d£ 

I* ^ 

* dbwV Lu£t*4j LuiiU-4 lULS^L^Vi jjA o t>*4 1 (❖) 

—► 

. N ^ j>aJl JU %Uf LiJl Ajdfl *>) 

JL-J^lfl 4-SLtj-jo ixil |%lj p — <»£>£ Gj^if ^SLut ^ISjJ 4yj->- dJl Ga» Vl A^S ^iaj 

rutf r^vi Aj«^a 4 <n14>ju^ dji C!t A^jb gj_4 p n*^i ^ m > iUi Ci^ i Aj^-s > -j 4 

—> 

.t njrr^ vi ij.a Ciitj (» *i_ «>i>ti Gjij 1-JSj f s u>j ( static friction force ) 

* 4Sj^3 Lj p £juLj [a> t j r p V 1 


0 i O mlazemna LjuJI lio/^Lo £0 x)/\La)l (±jji£>1 














-UlCt-^V) ojHi J j ASU Ijjj ^'ijCii.ti <£fl£I»yi jj« jjJLtl i^aJt jjSlj L«_Ll£_j 

. f K utj^j Force Kinetic Friction ^Y^it i*N£L*.i a$l 1 *ip. 

. iUiOtl A3M*lb aj *II ^ Ua^la > i»iUTij £jmJ\ Cy*^ 3GjL» ^V^iVI lUIS^VI aj* 



f k = //„ N 


. j.»u ...ii ■U.uij'dfj jwi^uil jmmmaJI 4a**fa> Lr L& JuAw J^Um ji ^ 


4»jUJI F 4MU ( J&*JI j US : £tfl *£30° <w$l* 500N <uj$ a goaU £M 3JU* 
&iM gn^iiiH j o i nil |j| Jntiil <hMiW 4wUall 6 $a1I <mmW ^Sf>l $a*J 

/i s = 0-7 tjVil>,1)^1 dl&Uttf J«Um gl UU 4ft>l <ulM Am o«JI ^AUaJI 


/4 =o.4 ^a>jaiditoai j*u«§ 


fs = MsN 


Fcos30 


mna.com 


1 5 Fsin30 + W p 

Fx 0.866 = 0.7x0.5xF + 0.7x500 
F{0.866-0.350) = 350 

0.516F = 350 

F = 678Newton »jul 3ujMli *>ili 

N = Fsin30 + W (&> *j*) 

N = 678x0.5 + 500 = 839Newton 


Jail 


/i, =i 

N 

W + Fsintf = N 

F 



I 

(MS. 


f s = Fcos 9 

T S * 


X70 


_► Fcos/9 




Fsinf) 


fs = FCOS36 ^ fs iboi 
= 678 x 0.866 = 587N 


ySVjttl Sji - ^=uMI 5^ = S*ili jl* 

f s = MsN 

f s = 0.7 x 839 = 587 N 

f k = MkN 

f k = 0.4 x 839 = 336 N 
587-336 = 251 N J>»i 
F = ma 

3 = F ™I = HI = 5m/s 2 
m 50 


N=W-Fsin0 jia u»ji jllc . 
N= W + Fsin9 ^va ^ajji jlLc 

,ij_a jj* j_iSi LaJl^ IJ S : vilXwyt 


®oo mlazemna LuJl W&O &0 iO/^LaJ[ <^J>£>I 




























0-2 ijjLu ^iil $2. uic 200 ^yn Jfc*ai >tw u 6 Ul /4JU» 

- ft j , rt l M 4 o^i 3«tVM « J (^4*osJt l lW lajittl SLtdAVI ijifl U (1) 

. Jai- tjUj 3 niv; i» (tu^l £iVt £• 37° 5Ly(j <Jm* 3 3Uj>Ul i^ai u (2) 

. j»i (jlcj iulali* jWt itfi ^ wcW javi J4 37° !>j 2 UjMH JjSh u (3) 


1) F = f k = |j k x N = 0.2 x 200 
F = 40 N 

2) f k = Fcos 37 
Mk x N = F x 0.8 

Mk (w + Fsin 37 ) = F x 0.8 
0.2 ( 200 + 0.6 F ) = F x 0.8 
40 + 0.12F ~ 0.8 F 
40 = ( 0.80-0.12 )F 
40 = 0.68 F 

F = = 58.82 N («ki i*i) 

0.68 w ~ 



N 



3) N + F sin 37 = W (^wi aic) 


N = W - Fsin 37 -(1) 

f k = Fcos 37 -(2) 

fk = Mk N -(3) 


(3) 2_ N (3) j (2) ji jU44J 

F cos 37 = 0.2 ( w - F sin 37 ) 

0.8 F s 0.2 x 200 - 0.2 x 0.6 F 
0.8 F + 0.12 F = 40 
( 0.8 + 0.12 ) F = 40 


N 


i 

Fsin37° 

1 

, fk u 

mf' 37° 

com| ® 

■ 

Fcos37° 

1 

r 


W =200N 


/Jail 


0.92 F = 40 F = — = 43.48 N {^-Ji i*i) 

0.92 ' ’ 

oJc JM 2m b#j*i 22m eJu tfJc {j2»» 400 g J$2I gU12 ,5J12 
4&2iil >Um gis Mi 200g 16,2 42 42 >21 4211» j >w 45221$ j&l 


4211 j 221 4$«2I Jiiti 2 p k = 0.2 


tjUfU.Zfi UAJ^j 03*"^ 3d*$* UJLlt / Jftll 


T fk * m 1 x a ..( ^jlaUi JjYi p...^.it % <.»*n ^ 

™ T — m 2 x 3 .(* (jUi j%44*>iU 3 <niifu 


(DO D mlazemna LuJl ja/^LoJI ^±j>£>! 

























T - fit = mi a 
- T + w 2 = m 2 a 




- f k + w 2 = mi a + m 2 a 

- 0.8 + 2 = a (0.4 + 0.2 ) 

1.2 = 0.6 a 

a = - = 2 m/s 2 
0.6 

(2) aiju* 4- a T 


Wu 

mi = 400 g - 0.4 Kg 
m 2 = 200 g = 0.2 Kg 
W 2 = 2 N , Wi = 4 
fh = Mk N 

f k = 0.2 x 4 = 0.8 N 


F<#- 


N 

t 


T 


T 

■+- 


mi=400g 


Hot 


200g 


2 - T = 0.2 x 2 
T = 2 - 0.4 = 1.6 N 

300N L< 6$i J&UJI j“ US ijM £Jam 150Kg |Wi /6JU* 

^jdu^tl (tetaJI ^$S«JI dlSiUSI Jrtbw (1) mma) jJs £*21 £$i 37 

|j k = 0.1 UI&U2I J«l»$ *U o>i»ll *ifl wisUai $J ^1 (2) 

LL/Xl IJjj:VX 

1 ) fs = FCOS0 

f s = 300 cos 37 = 300 x 0.8 = 240 N 

N = w - Fsin 37 

= 1500 - 300 x 0.6 = 1500 - 180 = 1320 N 

f s = Ms N » 



, Ms = =0.18 
' N 1320 

2) 600 N Js& Uoifi 300N A^ai 

.*. F* = Fcos 37 * F x = 600 x 0.8 = 480 N suiavt ij&i 

F y = F sin 37 = 600 x 0.6 = 360 N 

^ F x = ma = f ; f k 

F cos 37 - f k = ma 
fk = Mk N fit » N 

N = w - F sin 37 = 1500 - 360 = 1140 N 
f k = 0.1 x 1140 = 114 N 

F x = ma F cos 37 - f k = ma 

480 - 114 = 150 a -> 366 = 150 a -» a = ^ = 2.44 m/s 2 

150 



0 mlazemna Lx^Jl I$xmil>I IXo/-&o ftp jo/icJI 





















Ji J-w 4*i> i*\ >» ekJI 4w JjU cla* >c 400 Kg 4*12 ^ £2$ /7JU» 
>* ^$*211 g6 >21 j> 30 ^1 4 i$13 mmI U2t$ >i2l ^1 ^ L*> *U *i > 

> 2*21 wMu (2) »i ^Js >2 *ji o*$i 4&221 &> (i) u^i >>21 2*4 

Mk = o-i = >2>a» d&*»2i j*i*» 1**2 

^SYjiYl l*)1£L*YI a>9 — ^LuLudYt ^lEb-Yt i^S = iU2feYI 2LS>1I = .M lC^ Vi ^ 2_La / >1 

f s = mg sin 30 f 3 = 400 x 10 x 1 -* f s = 2000 N 


f s = mg sin 30 . ^j js^ui 
N = mg cos 30 


iFx = m a (j itn'i 4 LhjY 


Z F X = f s - f k IF X = wsin 30 - f k 
£f x = mg sin 30 - f k 
fk = |JkN 

fk - 0.1 x 400 x 10 x 0.866 -» f k ^ 340 N 
J> x =2000-340 = 1660 (^Jic^vt l^a jLu») 



_ I F x = 1660 



a = *=*- 

m 


400 


*■*»>$) / JjU» 

UjlalU b£d>»$ 4Kg 4*12 ^ 4» b&j* d&22l$ gj>l o+us o>y ^ >m J*» (1) 

2211 <i JdJt* J*AjyJI tijki12Kg 422 ^ >21 


T = 60 N a = 5 m/s / H^l 


/j» 

>221 UjUmj g>i >44 4*2 » W2* »l >» fM>l >J( d&22l d> f> W 

/MW 

^> 3 J fl i n^ l £>u UjJjjt ( nt->r Vl lAjt j2*j q$S3j (f s ) ^jSLuJi w£H £l *>Yl 



>a (J 3 Jd»U jLLuYI / ^2tll ^ JiU 

♦W*YWi5AA*l/ ♦YVii-UAI/Jjb** 


©oo mlazemna LuJI W^O gU) X)/^LaM t±Jj£>l 
























rwm 



iutil at jLaJI g« J&J <***» OjLaJI I 1 * 

4fi &Uil$ jlM* g£ l4ii . g|UI g* 4£jai ^ j ^ a>t (1) 

: Jkarf g^*J ^U1 g$jliil £*Jari g&w lAa* «*t£| W$Jae 

j^tji 3 ^* (b uij (a 

f* '■"^ t ^LjJSSJU (d a»oi (C 

F = m a >* ^UJi JV {d ja / 


- j 


ijA foU2l J\ gk^JI 4j* j MMi ^-Jl a$*il gtfi <y>6 gUtt w*»u U^£ (2) 

. Ajjjdl i— OttyJ ^ill (3 

. JLueaa^l glfi. SUjjdl 14 ^ j-i>>J ^Ul <»jhdfl (b 
• jjic. ^)l n->Tfc|l (^*tt (C 

. Mi ^ o^jVi 14 ^ (pJi (d 
. jUaatJt ^jVt Lfcj >1^2 i^2Jl (d / Wl^AjI 
L^-wIt j^jVl Jjtill 4j ( i_V±S } ASIA ^ 1 i»i iSj ^yaj Vt jjl i rt-g i j * A- U / 


mlazemni 


o$i (3) 

jr\S~-tf»tll g\>>tA(.iit1 4t^f LaTf (3 

. t 1 A>Lu.» (b 

• jrjS^i#tl( (jj.>itruiJI (jjj 2uu ■•'■** asjj *tS\ (c 

* fJkG. ^1 (jtjaJauJt (jjJ Cu) .Sj^j {d 
. jrtS^el 1 jrp^JI S^-L*. (b j* / 

. | iu^ju 4AUaj ) jOaiuJt lL?LC* f ^Vt Jl^ T uo / 

di&jA gl Jtaaiil gu ^gil >*f ^^4% gfljl jJs j«im gl ajjl la) (4) 

. dj-u-afl (b . Al> j )U (3 

*LiAl jtj^U jLifc* ^^Ac. (d . (£>>1^ jLua (C 

* ig_ju<aJ ujljVi^ l (b /al$aJI 

jSl iUJu%)t L^J^ 1 J*& *1 UJ*^ fJSJt (>* 4 j i i n ^* 1 


®oo mlazemna h*)l I^o^jI W^> £4) ^VLoJl ^*£>1 














m, 4l£JI wy£$ JUI j US 4Lu gUa$ri>»(m 1 ,m 2 ) jU^JI (5) 

ULJI j ^Jl gli JJ-JI U^U riaiio m 2 g*A ^ g*dcl £k»< ^is <J>^y 

: (T) 

T = 0 (a 
T < m 2 g (b 
T = m 2 g (c 

T < m 2 g {b ja I 

T ju^rt ja jaSi ( w 2 ajjii) m 2 g ji J3 >*£» ith u» / 

. T < m 2 g asSLA ja^Yt as>>ji j^sjj 



«UaJta aji gJs gj$11 J*a j^Jaa 



( m., , m 2 > gUL&ll j$Ull JSUkll J> (6) 
I «Udl m 1 = m 2 MMf Ijifi JU^I gj$JI 

9 ( a 

g g-^st (b 

j- a ^ (C 
g ja JSi (d 

* J ^ lrt (c jA / wl^aJI 

T = w jV oi 1 >> J*a*o i#' T = rr»ig = m 2 g q & mi = m 2 Uaic / 

= ^. Ljjk i u jj Lfj Jj^>3VI *0 L>- £_ JSj 


OjLm (7) 


mlazemna.compj# I 

JUI j> jm( US 6? yi&kA^It ijAJd (m) 



u£$Lw OjUmUI J>>il gU ;$Lll 

g sinO (a 
sin 6/g (b 
2 g sin0 (c 

^gsin0 (d 

gsin 6 (a ^ uI^aJI 

F = ma 2 u 2 &vi / g i *i»i II 
g sinG = xjl\ a 
•’■ g sinG = a 


mlazemna IJ 14 JI l^jo^al IXjo/-&o jO/VcJI ssjji ^-1 

























10 Kg a2$aJI g* £$^*0 JmI £?li 40 N 4*Atil o$aJI (8) 

. c?jL*i /i s JUm2I jIam g^y aa**c mUaJI gu <MAil gfljl 

0.08 (a 
0.25 (b 

0.4 (C 
2.5 (d 

/l s = 0.4^M$ftII 

i i mV) 40N lAjlAtt b£AJI g*A j 2m/s 2 ojIaaa U*aau Uma ION Q$Alt (9) 

t£$Lu djlAAA Mi >11 «WU (AMftiI 

4 m/s 2 (a 
8 m/s 2 ( 

12 m/s 2 {c 
16 m/s 2 (ci 
8m/s 2 ( >&/ 

till gli 4yld 4A^y amM gIS LLi am g> 4 !** m, <UU2 *-* (10) 

(mg ) LyU* ( 

( mg )g* jSi ( 
(mg)g.^si (c 

. AfjuiJi j* * ■»* gk i#Uj 4< ji i ( 

T = mg ja/ 


Ij ir 1 > > n ^">4 ^4 4 jg^fl 4 iu*uJi ull?l 



mlaz< 

. 1 

F = m b ^-u 

.a = 

,jU!1 *CuD 4 h£. g-uJ 1 *jt 'Uj 

uiu ji uj 

F = T 

“ W {% II* t ,j j J 4 jd* i JuiuJ 1 

T 

-w = ma 

T 

- w = mxo 

T 

- w = 0 

T 

= w 

T = mg 




Q m l azemna Lx^jl IsjO^I 1jU)/ , ^Lo f&O JO/VcJI S4JJl^-l 









JiUll | 


g<4»l < j m \ <j4f gaUi <*JU ii < m, , m 2 gU~*JI j$UU ^ /Iga 

Mil op *>lIUi m 2 = 2 Kg <>UJI Mj m, = 4 Kg J$UI ,***11 <U£ writ* 

^ <U$*^LI jUfcft AA J&aJI Jl US m 1 4l*Sll 12N UjliM F 



F L -► 4 Kg 2 Kg 

H [™2 

p L^lLUlat4 ^ /Jail 

m^is = mi +m 2 “4 + 2 = 6 Kg 


F = ma 

12 = 6a 

.*. a = — = 2 m/s 2 

6 

jUU djSw j-U >m ULa Ujki J ^ >SS £jfea (jJs 4 Kg 4*liiS /2gn 
^ US jlpUi £*gp$ 10 Kg <UJ*S pm* UiyU UjJaiU 4Ai»$ gj$ll <iiPW 
JjA+d lain (m,) pyaJI gp JIS«*21 JaUa mhaI j$UU JSUJI 

. 6 m/s 2 ftjl^Sa Jrtfay gjSaaJf ga 4f£*all 

( j j>*' «*-W« ' JL^U^Vl <Uj-lc ^ fr UuJU ijiwJl jt Uj /u l^il 

Ti - t/t oa* , “? i lt oii 

F = ma ^oit ^*0 jjjiS ,>» a jxjSj 


Fi = T — f2 = m-ta ■> <jAc (*-*»*^ i^uu 


. W 2 - T = m 2 a Ji*!* (*-**JU 

»■» T - f s = n^a ... (1 

W 2 - T = m 2 a ... (2 

- 

W 2 -f s = a ( ml + m2 ) 

M 2 g - f« = a ( ml + m2 ) 

100-f s = 6x(4 + 10) 

-f s = 84-100 
- f s = -16 
f s = 16 Newton 

fs - M«N 

16 = ^ x 400 ■» JUs * ~ = 0.4 




*\ 


m, 


V. 



m 2 


= 1 



mlazemna Lx^Jl I^jq^I IXjo/-&o f&o jO/VcJI ssjji ^-1 


































1 

mg 


I Ji-JI \ JkU dim i jma yk 1 Kg 4Ji£ /3yd 

. tt4l Jjky Ukt JXJ1 j (T) Mil j\im 
. 2 m/s 2 d&*Z\ (jicV) >*j (a 
. 2 m/s 2 Jiu-vi (b 

Jk.^1 yu JMduuJ 4 jAU JUuarf ■ ■; |Mk)l jl 

>us> — 4j jj^JI j| JL^J! j^aJ 

2m/s 2 Jrtikj (jiril $aii Mil (a) 

T - w = ma 

T - mg = ma 

T -10 = 1 x 2 
T = 12 Newton 


2m/s 2 J*MkJki2l$k 


W - T = ma 
Mg - T = ma 

lx 10-T = 1 x2 
T= 10 -2 
T = 8 Newton 


(b) 


*4 


I ^nUI <jM\ gia mt <jle 2 Kg jSLi fm* 4 tapl (20N) UfejIM kail a$aa /4^ 

jy (jl^l kdUil kbk ^ ft ii>U (a) 

. <y£>* 5k j* 3S JU* (MftJt Iftihi 4*|j2l (b) 

corner 20N 

20 = 2 a ^ 

2 


:em 

a) F = ma 


a = y = 10 m/S 
Vf = vi + at 

v f = 0 + 10 x 1 
v f = 10 m/S 2 

b) x = v i l + 7 a * ; = 0 + ^ x 10 x 3 2 

^ = 5x9 = 45 m 

A 






y 

2Kg 




^£ajj aU«2l / 

*W*YW0AA1/ ♦YVi£*UA1/Jjbf» 


O mlazemna U^Jl jO/VcOI 















<ul gj^ ga^i oUjI JUI ^ I5& 
^j^mU i*iall jm p£l wUI jnifiiiiH guj gl J*ail gj" "■*! 

* ^*Yt Cu»ij 30° 2ujt J_1 l^Vi^ jL (F) 4>AJ >iiLiJl Jili. ^y* Ij-*- (3 
• JtiV I 3>® 30° Ajjl jj JmJ Jua Aialu^J 1 f — iu ( F ) L| ■•»-■■.» [b 



W (faj 


-CW 2-^IGa.YI ^ pi* AJL* S^tE^YI o^ij 1 Ap* <b / wl$aJI 

1 I'fcimt t J infn lIIJ jJ .FsinB j) Jl2.«j jSjJI SJlj' £- aUAl.^tt jUia JoLjjJ 



N = w - F sin 0 

<*MMtteemna.com( 


N = w + F sin 0 
(gjjJI 4JU) 




j*jJ* lA-UiaJ Jill jilt jtJu yA AUjJ jjj JUI <U jill»AA j! 
yAj jU-YI -A^ya- yA U» 4-JjJU ^ 5JUI 

5iUI J*}Jy* JLd ^ ji»*inll AJjtfwlIj \aAllU <Ud 

\yO> JM A “‘N 


®oo mlazemna LuJl I $4^)1 W^O jO/^LoJI <^J>£>I 












w 

1 





Uuim U 6N UjUi* o$t jtU\ •>»! (b-i jJ* 12Kg «ii£ ^ J-S$ /1g« 

5s (0W*aJ1 

X = 12.5x0.5 = 6.25 m 


_ ^ _ 

" 12 " 

X = Vrt + r a t 2 = 0 + ; X 0.5 X 5 2 


F = ma^6 = 12a -9 a = — = 0.5 m/s 2 


0.1 qUI* fMAil ^ dS**Sil J*u* g£ Uli £tf I erf 37° <ujljd JjW cJam ji* ^ g-s? /2 U^ 

&j*ll j tjtiu jl <Uu (teittJl Jn» i U 

F = ma WsinO - f k = ma 

0.6 w - fa N = ma 

0.6 w - 0.1 x w cos 37 = ma 
0.6 w - 0.1 x 0.8 w = ma 
(0.6 - 0.08) w = ma 
0.52mg = ma 
a = 0.52 x 10 = 5.2m/s 2 



400N LAjUfrfr 0.2 J«U« u*il jJa-i lOOKg 

10s ji <utfyi bhalaw <^yi U 37° IAjUm 

mlazernna.com 


fx = /Ik x N 

f k = 0.2 x ( w - 400 sin 37 ) 
f k = 0.2 ( 1000-400x0.6) 
f k = 0.2 ( 1000 - 240 ) 
f k = 152 N 

F = ma 

400 cos 37 - f k = ma 

400x0.8-152 = 100 a 
100 a = 168 
168 


a = 


= 1.68 m/S' 


100 

X = v,t + iat 2 


r f 


400sin37° 


1 jt 


/3gd 



X = 0 + ^x1.68x100 = 84m 


Vjjl l$nU;T» 4^1}V( 


O m * azemna 19^1 IXj0/-&0 ££ jO/VcOI SiJJ^-1 

















tJjJaiy 4Kg 




<yi£ pm* 4*i)Ja AftU b&y* <J£*ft21$ g^ll 6j£w £$£ ye* J-a (1) 

U*ftJI ii y£J1$ J q* >11 m»I 12Kg <ui£ jted* jfttt 

T = 60 N a = 5 m/s 2 M^ftll 


1000N >*11 j **11 g^M Uftifi fteAll Jijtl Aft gj$ll JMU Jrtfti >» 980N *j;$ fM (2) 

900N AtfJlg$&l«A*t$ 

a = 0.816 m/s 2 a = 0.204 m/s 2 / ul$*ll 

>U* g£ UU 12N ;J*J O^y m*x. >** ^ftil cia- >* 4Kg <UL£ (3) 

(tetftJI JaftAri MMiftl 0.05 >Jl£*ft21 

a = 2.5 m/s 2 / wl$ftJI 

jft2l «*>bJI 12Kg <yl£ UujjJa ftftl luj U£**2I$ gj$JI iUiUw) djSri yu Ja*ft (4) 
v 4f$* Aftll t^jfti Ijl m <*L£JI jIaa* <^**1 96N k*ftJI j *-JI g& Ui m <uL£ (fed* 

m = 8 Kg / til^ftll 

mlazemna coi | 

jit >*i U*w Jftij 0.2 <£&*ftl >Uw >** tjftil gjftri (jJc 40Kg p-t* (5) 

g* JS Lft£j**y II «yULI Mft) lOKg <tid£ p-t* Ja**U j*ZI « 0 jlaJI g* Ju e>w 


&>ftJI s*i grf 10s JUft gift m>ll 


x = 20 m a = 0. 4 m/s / *dl$*JI 



ijj iUL^I / ^*>*£g1I j-JjJuU 

•VV.VWOAA'W ♦WliMAAl /Jjljj* 

® ^O m ! aiemna IgA*)! W^o JQ/-V aJI (±j >£>-1 

































Torque and Equilibrium jljdJil 




Center of Mass 



Concept of Equilibrium 

jlyVIptfi. 

Center of Gravity 



Conditions for Equilibrium 


Rigid Object 



Torque 

f>« 




Couples 





: Concept of Equilibrium t 

j*w4a 3 Jl J-£*J L*Jt ^ "^ l 4 —<LiU> jl AilrC Jl Ul ftojJ LjjJjI lit 

jt u-jD tjijj-> J* ibuli j;>^l M>*j ( 4 J£u¥ 1 4a^Jb :i u »uil JSS AlSJ^ J* 2USjp« 

h wi^-pLj JJi 7 Vj Cw^tj 1 jJ^i ij-aTl Jl . (<Lulj_jJjl tbajJcJL) J 

*( ’3-J 4-JL*- 4r fi J^-iJ ^ - 4-uljj.a jl Cu& g.lj^4 iUSjjJI 4112L jj4j ^j-L>u Mi 


*■ # 

4- J L-^* * *J * uj_jD ^^UaiLij jrt~T w a JEa> LS^JU j! U&Lu jjio Jl ■'** 2l41aI3Vi d £Jatft 4- JjIjSJlj 

mTazemnacoml 

. CuD Jjlm jhjJu 4j 1 . La Mia I jj-UV Jt 4«*jljj-jJl 4 £jl>JI 


. UA j;t>hU .JUa jl ^wayu cUj ^ 


. Aluasjl Jt ^1 jjLua ^jUj (nm^Jt ^jJaJt dtua^a i APLiPVl 2&jo$\ '2L. Jj ljpll 1 dajJji i 

IF = 0 
if;=o 

lFy=0 


* ^UidJi J>»tU 49 LmU uUS jX l£j^ tJ* JmJ IF x V-4A^ 

- L^jUaJI .?L*oLi o>aJ 1 ujLS jl EFy 

• 4-!—a jl ^JUJ WSLui ijJD S 


u^i j>-^ |Mtit ajjjm aii u^jj-Jtii i 4-uijjjjt 4- jji>*Ji 1 LmLj 

^j-uSLjIi ^U>«jVt J C£-** ^U>ab fn jj*JU ^tilcud^ jJu«a ^jLuj 

* *LJLui ( Ad&lwJl wj>dji jL?Ji ) db-JVL ^ “ j y} 1 jjf ^ ; s ^ r Ilt ( ‘^LcrLuJl 

_ £T = Qcgi _ 

rtTt Vt Jl j^jYt Jtlaj i rnl i 4 ia j liWo ( u JlJ—Jl 4 —f L>* 4- f* ■- r ^ i -> Jl ❖ 

. ji 4 - ^jijjjji 


U Qt mlazemna IJ14JI gjo jO/VcJI quj^-1 






























* 

1—44-* LJ d i Kmiw* j i^JJ^ |4AiJJtJ< >&j) ( M4<rt» jjl 1-llml 4( jln i J OwSUf jj 1^11 4 ) c^iuLsfcJl f ftftn.-ij t |jL£ 1 bI (1) 

5fl l—i uuk j j ujljj 2LJL>* <4 ^ * I.JLA * ( <Ldg i 1 l>>^^ ^3uL£ 

. QMhj 1§I j^S3 

Jj-Sjj AWrt\ 4 u* wO^J U^QJl 13 Jjf jJ 4ll>* 4 t s j^J (4fn.> uLc (£^3 43^43 Cj> 3! lit 4 j1 (2) 

. 4 

: <UI >* jail ^jJl j/«fl jj^j j^iU tJUbj jk|j jji$j SUb- Ji J^£sj ^bj3JI i^miXill UJu£ 



M ,>1311?>3l JOAJ J^JI Ul . J^l b jli\ JOM jai3\ iJbj 



: Torque ftjaJi 

U j « my 1—44*i ■ 44 J pLjjS J_Adfl AjJ Jjlixh 4^1 ( ■ijJ J*»3I JJ4L3 ) 5jjL3) £^4 

J^j-J (4^>- ^3l lil t£jl 4^4^ fcl^LSlt (j3^J J^jLS >CUJ ^4j 

if 

* db^Vl 4 jlJLilt 4 i^* ^jju JjVi UjIj 

* M . N 4jI JLfc.JJ 2u*tp?*jt iU*£ jAj jjry44 J>>v4 ^4^ (4U^I jJjJU | _ t Lc JJ-3^ 1 

mlazemr if cottfl^Srl 9 

* 4 ^ 4- j J* -3£Jt jJLtla i ( F . f } 4 -j^ I^ o ^4J! {jjjffttl Lir k- U-S>4* JjXb fjjjtfl 4^U 

o^iit |»jc jUa« L4*k 4i« tj-J) J^l^ail <jAW /ju 

/ -M> 

T OC F jlJLfl* £4 LiJjjJd LdLuiUIu (1) 




* JIjjJLJI tjjb Jjt-Ji LiJ^b i^oJl j*42i4 (2) 

F j 1 j) - ^ 1 -C f i 4jjf 


41Jj 1 0-^ JUmJ^ Jjhj d^oll 


©O D mlazerrma LuJl I^jo^I W^o gu) iO/’^LoJI ^±j>£>I 



















I jru 0 '^UjtJJI (3) 

t djJilt 15 ^trirti 

T - Ftsinf? 



: <fO>aJl flji ) 6»aJI {lj j %dU> 

d jlr ^ * j ^*N ^ iti *_< jj—ialt J_*d (Vi* lL^Jj^ ih» |4^jj 

■ia-^fcV AOB *L_jj 1 jJ l j^LJ t% 11 * ^ ^ J m»Vfl ( jj^tl 1 ) ^hladJ 

> ^ t sin I ^jL^u AO ^ gjjJ JSLiJI 

^>dll f j£ 


T = F^sin# 

2 ? 9 ^ I ^ 

^LJ ^ k^ T * j^j J—jijJI Aai^fl L»^j)^x J>j^2J 1 laj* j^£j l* JLtC Tmax ftla^Vl jjIJl j' (1) 

- J\nax = F ^ ( a jfwj ^£*1* 

• ( b J5Lai J >j*jJt Jjfi iUji^Jl wjJLa Ui£ j Jua_> i jUi ^CjU jj^aM Jo> J^S-j UJLhC (2) 

7 = F^ = 0 4JL*J ^ = 0 ^1 j>»*a J 1 4r J^ >*J UjlLc; 7 88 0 j*jjJl JjXj (3) 

il ir n .((C)jm) 0 -o'*i 



I bUB^ 

jLLvVI / ytf^iajgll j^JjJuU 

♦W*VW 0 AA 1 / *YVii*MA 1 /Jjb*» 


© j) O mlazemna LjuJI IgA^til Uo/^Lo £0 xj/^LoH (±jji£>l 
































:j5i 

( a , b ) j££ji 2_ 

jjJ' L. k ^LJtl [»J«C wM.imJ 

* 4j|LwyU ^>*U 1 gt Ui£ 

(a) jut / 

T a = F a Sin0( ^ ) JiiU>aJ>iF a 
F c f> j-c jJjj Lv> 

Tc=F c .i 

c b) JUII 

F a U* J'b = Fb jJ F b 

J*a = Fa . £ 


jl Mfi UM^I (15N) \Aj\M6 Mil e$u UiU MM Jm *ijiu nalm a£ JUIJ /I JL« 



(JL,) JiwVt (^1 OujJl J&^V 

0 = T sin 53 - w 
W * 25 x 0.8 

w = 20 N jj>ri 


T 


15 

— = 25 N 
0.6 


ZF y = 0 

Z F y = T sin 53 - w 


JUiJ I j 




©GO mlazemna LuJl l^ais£)l W&o jo/^IxJI ?±j>£>I 












































(20N) u 0.20m bdj jUa* &L4I &$a1I Jm* glS Ul /2JUU 

-^ . 0$AJI diA iJ6 £dUl (OjflJI WtaAl 

/Jdl 

* A-u j^3 L£jj jrw£>* ^ 1 J-* 4J^U *>4>L1 *« 

jrWJ Aaijl 4jV F x = 0 A-jJa^V< i>oJ1 

L^pLa F y XJ 3 JUU 1 AjJaJi U«l jj **-jgiU 2 Ha 2 i 

* ^Li*lt ojULa 4>ix»b ^CLctii jjju f j-c jJjj 




T=F y .^ 


= Fsin6^ 


IT = 20 k 0.6 x 0.2 = 2.4 N.m 

: glj$^JI dUil$ |6^aJI jiLa 


J S ^y& (jla Jjltfiij JUv(j |M> 4- JJdJbU ^>3 jAP Uju^. 

g^L>oYl £>4Jti' • t|«.M j* 1 3hii't i nn-HJ ijJi 

net J' ( A 1 ■ -*-A J r^^Jfc) 1 ^jUuJ AA _'-'^ 1 ‘ 1 |*_JjJlU 

T net = Ti + T 2 + T 3 +. 


i^cLJl ujLutl jM^aU« »L£ib Sj^Jdl £fuy = 4&LJI ujlid dbub ^jjbi 


Iffihito tiJ ( d£*ft2l JaAm j jjwl j$a« j£» gb$il! Uwiw <wU diLd ‘Ul$b M i! 3JLU 

j»l J*» <4$ g*M 4*1 *»£ <>J| F, ^1 o$aJI yJaL hU Jiil) fe»2 ( R 1 , *adl $j ^jUIl 
jla < t ni^t (>bJI J-aJI ytjla j) Ju2l 9*1 F 2 d§&lf R 2 jiaiUI yyai jj ^thrfl lull 

F 2 = 6N , R, = 1 m , F 1 = 5N jj R 2 = O.Sm ui& bt Z j$aLIJ^ <ul$h^(l j 6>jU ^ J1 

/Jill 

uJLu JjjSLi T", ^jJlj Fi 

rv iLcLuJl ujjJa^r jbuLi Ait^la-dYl j^jjJU JjLm 4jV ) 

Ti = - Ri Fi => Ti * - 5 x 1 * - 5 N.m o' tfi 

w^j>* jjSLi J 1 2 F 2 

A 4*£LdJl i-i JL^uL) "4*11 jU^Vl JJJU 4 OV ) 

T 2 = Ri F 2 ==> Ti ~ 0.5 x 6 = 3 N.m 

Z T 'L\*a 

Z T = Xi + 7 2 
=> I T = R 2 F 2 + Ri Fi 
=> 3-5 =*-2 N.m 

4^ LlJ \ wj jJac ^ L>vj U 4 j ^ViirfV I * * 



000 mlazemna buJI \&x&}\ W^o gjo ja/VxJI ^±j>£>I 





























J«La« j£$ J&mMI la** gnUt J 94 U ami m <y^£$ f 4j$b | 0 &me |*U /4Jti* 

fiLail J-ayJi u** 0 40lj >mI 33 ^ s = 0.4 j0j21$ ,uUJI g* Ji^iil 

Jail 


l£>8 Ajuj* <—j>SLy ^j>SL« jlJJt 2U L*. L. |«L4 ( 



(<lmtt ^jXC- jlJLjfcfl JJ - P 

ftluJI (jic ^uajVl Jjta Jj = N 


(UwU y4iuJi JajJflJ^ ^jVt ,jru i±3 = f s 

|U-J 1 ujj = Mg 



S F X *0-> f s -P = 0 

f s = P -O.J f s =/4 N iji 



VF y = 0 *^N-mg-0 

mg = N - 



P =/^ s xmg 


( ^Sijjalt £-31311 Ja^Al! (2) 

coitwm 


IT = 0 


jjkU >£>* (0) 3V>n >Tt jLt>j 

Pf sind = mg( \ /cosd) su.uji wj3* ,j-5^ «uqu ,»>n = a^uji aLmU fj*n 


L sind _ mg 

IcosO 2p 

. mg 1 1 

tand = — — * -- 

2p 2 

1 1 

tand =-= — (3) UjiiM •* 

2x0.4 0.8 1 ' 

tand = 1.25 

U — 51° . fkluJl l^i) "AjjijJJ jjLi j iirt i i_^u» 3i_>jtj L uLi 


©oo mlazemna LuJl I ^0^)1 W^o gu) jO/^LoJI <^J>£>I 



















p h * JXJ * J "** ^ I j^ ^ ‘j *J aI ^>tV Va jjl d aj j|J fltb jjrubjl (jfUjJ J—A> 

ufljUaVl »JJU ^LLi4 — djLujJi £ U* A « u lc> Ji* jj± d£ Ujij^uLu 


T^a j$* ■■■-^- 4- ij 1 J-> 3-j ji-J>2 J^dlt Jjj JjLflll jl LU» JjLdl I dJU J*AJ' ji' t M . cn > ( ) 

Ja4 lEu^ At J^lj U-aa. * j.^it. 4 J*£ 

Lai j*> jbJ 1 tiu* JlLjj (^1 AladifU JiAb A^Stl fj^ 2 & * A>SJt O* EJ^j^ t^) 

2- AJbiu l£U \) iL ^ 11 J-UIj Vj j^jG Ac-tjij A4 Jj»aj jJ^ALiS jrljjjVl 

LLLu j* ^jLtttj V pjjtmMSi AL_^>w4 ^j 1jji j*-jl A*JL>* !=L u^jj V { ) 

, j-flj-a ^j LmJ ^hri-ind 

^IjjJLH »LmI Jj-SLj UjLLc jlJI pt^Jl ^bub Ajjljuj £ 1 ! jjatl ><P AaL^jI Aj * 2 U ( ) 

. yU»Vt 3L2rf ibdb 

j-j *1 AJjjsite J^Ljlj LaJlj tilj^ L m i£JY A*J-** 1 j AjjL» jy 4 >t 1 jS^i V {5) 

. abuVt 4 - A-uuSbuj ^jjrfl jIOaa 4 - AjjLiiJ 

N.rn Ajy^jj ^j-uLSj ( ) 

t 3Lul j_ 9^ A£Aj^irO |4 m 9tJ^ £tj4}Vt ^^3 >rP^ ( ) 

* 

d jJI JjJaj F jrljjjYt ^J>S (IJ 

y j' j>~‘‘‘‘ * (taij 

. j 1 I 1 * 4 jljjaJl ibui (Aj 


Jtotai = J 1 ! + T 2 . U^lu OjlJi 4 = Ei-iJit (*J-t 


ml< 


F-6N 


At 


atw^ 1 


•H 


JB 


mnd jijdjJljjju J^u jiJiiu ji*ju j 1 *: u • ,; j j 

. ^^ jJ>J V i< 


F=6N 


F-6N 


At 




• C 


JB 


total 


= T, + T 


■ 2m 


-2m 


F=6N 


F-6N 


AS 


**±*h 


-4ra 


F-6N 


U^Lu JA$a»3\ jjuII Jt jy^Jt j^i = 

7 total = F ( Ac + cB ) 

= F ( AD + DB } 

= F x AB 

7 “total = 6 X { 2 + 2 ) 

= 6 X (1 + 3 ) 

= 6x4 

J' t 0 tai = 24 Nm 


U mlazemna Lx^Jl 19^0^)! lXo/ , ^Lo go jO/VcJI si 2 j^-l 





















jSj* 

(m) J-IS ^)-4M jj_£j U**J "ftJ 

2J2 j -£>4 4- 4$Ja ,P>^ UjLJLtd { cm ) —j L 4 I L$_Jb i j*J*> 4 !* 

Jjjtfl iLU* <jLS> F = m* J jWn dlja^n JUjJ&Ut oii ( cm ) 

* IXS^J lltf jij* fc-jJjS 

43-1& ^ rtl I^ JtS j^>4 gU ( 1 j ijJaLJJXl J ^,UyJLl^< ^Lu»Vf 

* i *11^4 * ij5 0* (4-u^lf -lift)I jijll jAj jiaLHII 

aU T J \ j^jA J-^ 3 Lili4 J*fe£j ^ 1 JIS (a1 L*1 

. All£ >_iSVi cJjJt i_j j3t dlaiu jlmcl j^Lj 



-: jaijSjt 

*>-A 4^1 ji fc jj (jlj^JUJt uULui> 4- b-^3 (M»> ^ijj SjirtjVt ^LuiabJI y *^; un 

(C G ) J2Ul jSjA M «ml <U2 iJL>* 1j ^Uii'i 2_ jJ^jp ( Jjj ) 4-UibtJl 


-: J4*Jl)5>* UijM 

tJj—>* (^—2L l frt jV fflmTjl gjti JjLS ^1 1L. l$X* Halil I jA 

^ 3j djJoUwIl^ 4*ujl>bLlt j*W>»Vt JJf ja jilj tjAi j £ja ^A StnTiHl £>li&j jJl*? ^jLuj 

mlazemna.com^jr| .<^om**>. 

<Uu >5>* j* £J ;§iJ 2 / Jit 


. L$j£ v+»JU |t*udtft UJJ u 1 W** j^Iaj ft ni'ftjl 4- Haai >A f»'“ V 1 Jlj j£^4 (<+) 
(Ife^tiXUl jl) £- *ijU 1 Jumja uk> 3 I 4r ^ .n^jl 2j >Sj -4 (<*) 

- N*^tJI .lib ,jL3 jaj 



O mlazemna b^J[ I^jo^)! Iju)/-^/) g& jO/VcJI s^jj ^-1 



































Kg/m (d 


: (jii U» J£ j OjLaJI /I gi 

. fa>fcll (1) 

kg.m (C Him (b 
7 - Fx t - NTm 


N.m (a 


N.m (a 


If >1 
IF>0 


jU gljrfHI Ua^t y>u» (MftJI j$£d ^£1 (2) 

LT = 0 (b Z F<0 ‘ ZT>Q < a 

ZT = 0 (d =0 ‘ TT = 0 ( c 

VF = 0 , 17 = 0 


(c ^ j 


J«yL« >& (80cm) du <Uaiu 


(ION) iAjlM* o^y UU jan ^ (3) 
j$Ly ( N.m tiil^£d) d$iJ1 O^A fijS gli wUI 


7 = F € sin90 
7= 10x0.8 = 8 N.m 


* X JlA 1 I I 

pMvjpriT 


8 (b 
800 (d 


0.08 (a 
80 (c 


8 N.m ^ j wl$AJI 


ji i..^i.:»j tjlAA« gUw$L**fi JtQii *yjdl UU <wl* J 




jU 


(4) 


f 


j$a 1I gU j F J2 lAtiil 

mlazemna.comPaf 

^ jiiuVt 2F (b ^Vi j>j 2F (a 


A 


(d 


F 


JioVt >90 — (c 


(d p j^ll 


. JiwVI J^dJI - yAfilft ^AXI 

( ^UlSSl li' >*a = lSJ^ 1 4i*aa-» ) ZF = F“F = 0 


: *A$*i <uU jUJI j g*l£AJI g*iU >tdti Mdri . JdLdl JI^nJI Ji (5) 

f 

U£U ^uj (b jjju (a 

AjJtjJL&t &S iJj«»w (d Ul4^l JJ >>iiu (c 

(a >a / 

jJlus V j» jJjJI jV gjjljjj (jjljJ V ji jj <uV /£^0£ihJ1 


©oo mlazemna UJl l^o^ol W^O £ 4 ) jOjALoII 



















4i*aJI oiA O 4a4il tic gc J&41 442 m tiul£ wUm 44 (6) 

o$a fobcl gti wyUJI Uc>Ja g*$ 4*41 ti*$£C F b$* Uui 4>t til J$4*JIS 4>y 

J$*UJI £* *y$l>$ 4>c 4*41 J*4 F UjU4 

2 mg (a 



: £*44JI 

jjx* 0 sHniritt ~y F = 0 i E T = 0 
— «ULwJIu^r *bub^jjJI ai 
3rI niH u jAt Abut j- £ ~' c 'ZJuast* 

F t - mgxl £ sin# 
F = ^ mgsin# 


2mgsin# (b 
2mgcos# (c 

— sin# (d 


^=Uin# {d ja / y 1^41 


441 d£*<M4>l til* 



II442 <**lj 4* J J*ft 4aLi£ (60N) g* ^4*3 (7) 

U4*1*a 4jlj J$iL4l Q4 J*4I £4ai 4^4 (80N) LAjti** 

45° (b 37° (a 

53° (d 60° fc 


53° (d jA/yf^ll 


80-Tsin# = 0 
Tcos#-60 = 0 


- 3*4$4I 

w = 60 N jjj Fx = 80 N * T >iuti 1 _ t a p—«j< 

Fy = 0 , Fx - 0 igi Z F = 0 jtjjvt 

mlazemna.com^nll 

T cos 0 - W = 0 aui>*jji S-lS>ii * F - T sin 0 = 0 iuSjii 

- (1) 

. < 2 ) 


80 

60 


sin# 

cos# 


4 * 

- = tan# 
3 


y 

* # = 53° 


g>4-J&41I 442 6N 4j§ ^3 <M>4a *4 J> ^4* 2m 4$4a$ 4N » 4j$ g4U** c$J (8) 


4L*» (tM*4l <u ^Ml 4jJ4) gc m* 144 444 4c Ucil 

]. x _ x 0.8 m (d 0.6 m (c 0.4 m (b 0.2m (a 



1 

i 

0.4m (b >* / ul$4l 



F 1 X = F 2 (1-X) * 6X 

a 4(1-X) / 3*4^41 

4N 

> 

6X = 4-4X 6X + 4X = 4 

• 


10X = 4 ~¥ X = — = 0.4m 
10 


©OO mla2emna 1*0^1 IXj 0/-&0 ££ JO/VcJI S£JJl^-l 































Ju grfj »y u - Ji Uud yl mm ^Jl F a d$All /1yd 

j$UI JUI^JmU 20 Kg 



grf $A$ j$Ull JUI J> jm US Irtttl y>J (O fa iw rt £$1 ^ ^ jJA f^ /2yd 
uilS tdld 20 Kg £$111 <4l£$ 75 Kg tUdll «OiS ;Uid$ F K F L Um* i^ll o$fl y*i$fc 
g$U j-&JI J^daJl yl$ d = 2 m ^ iLdll y$f$ £-0$* J! £$JJ jMkritl a^lall y* <uUtl 

Ilf - t . , 5 m 

' H » 

i S' . g$UI j >*i2l Jm^JI 4aU$i 6>$U F L 6$iJI jUfae (a 

egiit 4 y*tf I J**ll e>$LI F R o*J1 (b 


♦ p L 


A 

i 

>i_ ■_ 

+- 

-—N 

2m—► 

<- 

1 — 3m -► 


B 


75K S 20Kg 

(A f j>Jt j>x*) 


mlazemr 


JAluYI = ,jlcVl j:j2Jt ( ) 


Fr + F L = 750 + 200 
F r +F l = 950N (1) 


A^Uijl ljjIoa ijiSa j»j>*tt — A^LuJt uj^c l^ob fjjjdt S l i fi> i* ( ) 



l^Lu yi >* £>Ut £.*■>■* j* ‘U“%* A f 

Fl x 0 + Fr x 5 = 200 x 2.5 + 750 x 2 

5 F R = 500 + 1500 

5 f r = 2000 

♦ 


&apaieS\ j*uj-UU 

♦Wil'UAI/JjU** 


Fr = 2000 =400 


( 2 ) 


< 1 ) 2 , ( 2 )^ 

400 + F L = 950 

F L = 950-400 = 550 N 


OOO mlazemna LuJl 1XO/-&0 QO jO/^LcJI <^J>£>I 




























jlJ* kjk ( 5m > fOi* jajL\ >» 3m flttjl <jJfi fl*s Uu /3y* 

fUall gj$ gfi UU j^Ull JUI jfljai ^ >* ( 4.7m J*iU 

*»$l fftUI grid 4$»$ (6^fi g0ji 120 N ) |«ldJt gj$$ ( 680 Nj 

. pLkl 1 wajhllj gfljSI g*ri( f s > J^l 6$* 


6 iUjy /Jail 

sintf = ^ * H 

jjj 5 

.'. 0 * 70° , cos70 = 0.341 , tan 0 = 2.75 

F s {^is^*vi i#l)= R x 

X Fx = 0 ((jjijjll JjV( utajjUi) 

F s - R x = 0 

X T ■ 0 (ojljSU ^iuti 4.J-U1) 

3 1 

R x ^sin70° = 680x—— +120 x-x5eos0 
x tan# 2 

R x x5x0.94 = 680x —^— + 120 x-x5x0.341 
x 2.75 2 

R x x 4.7 = 741.8 + 102.3 
R x x 4.7 = 843.1 

f = p = 8 Hl 1 = 179.38 N 
4.7 

t jjJbj Jtj — * f t AisLial JlSUVLi 


tan# = 

COS# = 


/^UaaUo 

j $*t> A Alaijj ajj fctA AB 

jtJLaU} ^6 Rx . ^ ■ -** 1 jjj frtji AO 

^ld»Yl iji AD 

3 „ 3 


AC 

AB 


4 AC = 


ojj 


= - 

^ N 


(*1-JI Ojj 4JICL».Vi >U. jl* 

mlazernna com 



/4 = 

/4- 


179.38 
680 + 120 

179.38 


800 


= 0.224 


; 4laaU4 

^rZLhj Rx 4 jrtfil j—• (jJI J_bKlj R jULa*Jl ,J*fl Jj 

pXuJi jru -U L£-l>» Vl ^jLuU 
ijd*Ul = Ry 3U4>« 2US^*J 


tan# 

AB = cos 0x5 c*l*j i j ^ S* 
0 = 70° 



l.7m 


mlazernna IJ 14 JI IXjo/-&o go jO/VcJI 




















UU j^Ull JUl j US <UUaj 4m |>* mwhU c$l jlJJ$ jylii 4^ 

. A»$l800 N ^iUI aJ$J 1$ 350 N 4$JI gj$ glS$ omm Ji >*?$ 40 N C$UI gj$ ^15 

. ££lil 4 *UaJI Uy ^.Jl Fj_ <ujuaJI o$aJI (a 


F ± = 800 + 350 + 40 

Fj_ = 1190 N 

Wi x Li = Wj x |_2 
350 x 2 = 800 x L 

L = —= 0.875 m 
800 


M 

Ji-VI jm 3M 



350N 


800N 


jL» & Ja£je i pi nil «y^a$ <wLd jly* gy jj«y 6m <U$l9 gj$JI j«mI g$J /5gi 
(300N) ojUU Ju wyUif <yjb j ^ JUI J> g-* US c$iil ^ 37° <y$1j M 



UijJI >u c# T aUI! (a. ;ly*y U 
&UI jIUU! 4jic R gUaJI J*a Aj (b 


ia.com 


PS 


= 1 \4DtA 


T sin 0 = W 

T sin 37° = 300 
T sin 0.6 = 300 
300 

T =-= 500 N Jaj Ji 2_ T jl4Ji 

0.6 ^ “ 

R x = Tcos 37° 

R x = 500x0.8 ^ R x = 400 N ^ui jijlUi R jiiyi juii ij jij2* 


jaaAmJI ^Ui4wr>^ ^4 4Uili^yi A^fcrtil tl 


600 mlazerrma LuJl \&x*&\ IXo/Ho xtfUdl 













JUI 


80 = T sin 0 . (1 

60 = T cos9 .. (2 


4laU$4 6 Kg 4*1£ ffe* J> 80 N UbjIdM <ull e$« dd^l /6^ 
Jiall fftMiAil (jit J*aJI Ubd >$d T JmJI oUilj jlddUW 
. g = 10 N/Kg ^^1 Jntiitj**fit 

/Jail 

<4-1 ^3 A|ll£ P>j p '-'^fcV 

J^aLiJi v« 0 jujiJ-t Jjllt JLuJi T (1) 

10x6 = 60N ajj w (2) 

80 N iu^vi i*an F (3) 

: jfywiB>* JmJI JJbu 

Tcos 0 = JuSjii 

Tsin0 = suaavt sus^ii 

jLoJt yll - jpWiJl 4^1 

t J\ SjiJl = JWM J\ i£i\ 



80 

60 


= tan 0 


tan 0 = 1.33 


•• 0 “ 53 j< 

T sin 53 = 80 (1 ) |«ij iL 0 a .^-3 

80 

T x 0.8 = 80 => T = —- = 100 N jii« 

0.8 


ClZCY 


*» *■ | A 


ijil j-u* 


J jlo M t>* JS j T JUI Ji U£$ 200 N djIiUM Jfll £k /Iy* 

0>*l* /Jail 


VF x =o , £F y =0 

Ti cos 53 = T 2 cos 37 auSYiaus^li 
Ti x 0.6 = T 2 x 0.8 

. (1 


Ti = ?4t 2 


0.6 


0.8 T-p + 0.6 = 200 .. (2 



0.8 x^T 2 + 0.6 T 2 =200 
3 

3.2 T 2 + 1.8 T 2 = 600 


(3) i.Ljj-aJb 


O mlazemna \j^)[ IXo^^Lo ftp jO/ sLJI 






















T1 jl>uv(1) 


5 T 2 = 600 
T 2 =120 N 



t 2 


T i = 


-x120 = 160 N 
3 


O oiaadl &»§ Ja*ai O 50 N <uj$ fmt* /2gi 



4a$! A U^all j Wi <uj§ JU1I j US (0) J$a jfii jj$JI 4 aA» 4*c 3jh 

wi = 40 N , Li = 30 cm , L 2 = 40 cm 4 IS til <0*aJI ^a**) B UjJall w 2 

^UatUall =>*aJI ;Ua» wMftl (M 

aj>4JUI / Jail 

I F = 0 


N = wi + w2 

I T = 0 


r* [j] °- 3m - 

m lazem na.comj^ - 40N 


0.4m 

W 2 = ? 




A^qLuJI W w ha 5 Lc 4 -JjbijU 


Wi as W 2 ^2 

40 x 0.3 ■ w 2 x 0.4 

W 2 = 40 x — = 30 N 
0.4 

.-. N = 30 + 40 = 70 Newton _ 

Ui$ |jU tj tjJc mm 200N <uj$$ 6 m <U$b AB jUlaiU _ ; - ,4 g$J 

Jaall Jj Uj _r" Atl jj$ W (250N) B J~*U Ja* i) j£ B UjJaJI ^2mUjJt gfla* 

A >31 AmII J 


0 mlazemna h^Jl IXo/-&o jo/icJI 













4yUy (0) 4atdl Jnto jyWI J^aU) ;laaj ^oy «4^Uw 4it* /4gd 

8N UbjUte <uul 6$i 4i?il <wlfedl j> wi>l Lail ^tUi <j*il £iay Jl <uiUJ| 

<yblul$ J-aill Jai Jj aa37° j(aall$ ilidd I >y <y$l>JI «y£$ <U*aJI 

(i) £ f = o Jail 

£F k = 0 

iujiaYl = ^a3Yt JjLdJI Jj 

8-R x 
£ Fy - 0 

I Jjtofl 4j Ry ~ N iUa&Lalt 


(2) A^LyJi ic jL>bU i = iLcLuJI u>k, jL>ob 

8 x i cos 37 = N i sin 37 
8 x 0.8 x f = 0.6 x € x N 


6.4 € - 0.6 £ N 


-» N = 


6.4 

0.6 


— 11 Newton 


J^oJl Jj N = Ry 


R = Jr% + Rj = V8 2 + ll 2 = V64 + 121 JmIi jj 



R — 13.4 Newton 

R v 4 

tan 6- — = — ■# 6 1 — 53° 

R x 3 

60 <U$lj jfl)2l £■» frmOi B <y>b gyi«l UiU 4*jJa 1rti.il) AB <U$b fOly /5yd 

jlaall Jai j>$ jaj2!§ B f*Ldl J^ia >u a$a jlaaa aa 40N foLJI yj$ yl£ lali 

mlazemna.com^K Ji ,J 


Jail 


(1) £ F x = 0 , £ F y = 0 

£ F x = - f s + Rx = 0 

f s = Rx 

£F y = *w+N = 0 
w = N 



( ) IT 5 0 j^ua ^jUj 

4 -eLuJi wjulc pilfer 41 4 — AcUJl wjJLa abijb 41 irv »»4 

IT = w (^COS 60 )- R x ^sin 60 = 0 


R* = 


Wcos60° _ 40 
2sin60° 2 


cot60° = 20x0.57 


Rx = fs - 11 -52 N 


R y = fsjt^u /4a *)U 

Ry = 0 JJJ jJ Ujj 


mlazemna Lx^Jl IXjo/-&o jo/VoJI ssjji^-1 




















JiJl jUill ^ 3m iw UAu jSj* 400 N U-i ; w 8m Ufal$b AB 6jn 

CB J^B 4uJU B 4ijfa ^ 200 N <uj$ Jaw J*mv A <yU*Jf >& 

J*adl Jm Jj§ J*all **§l <bJI ^ 53° <u$lj 

Z F x = -T cos 53 + R x = 0 iu^aVt iuSjii 
R x = T cos 53 ( 

Z F y = T sin 53 + Ry - 200 - 400 = 0 ajj***1i iuSjit 


T sin 53 + R v = 200 + 400 


(2 


/4ia*)W 

T x = Tcos53 iuiat y* _Li)i 
Ty“ Tsin53 

Rx 4 j$L&J 4 4 J J J JJ 

Ry 


i-J ~ 0 ySic. ^ aJjJ 1 4Xa»>u« ~ <LcLuJl t_i j2l£. jLjoLj 

T sin 53 x8 = 200x 8 + 400 x 3 
6.4 T = 1600 + 1200 


T = 2800 = 437.5 N 
6.4 

R x = 437.5 x 0.6 = 262.5 N 
R y = 600 - 437.5 x 0.8 - 250 N 



R= Jt} + Rj =V(262.5) 2 + (250) 2 = V68906 + 62500 = 362.5 N 


-» 9 = 43.6 


tan 9 =-£ = 0.95 

R. 


mlaz« uJUaJI $j> 

jut 2U>UI jJu tfA djJJ jrU JUI 2u>UI «dt jt 
<li> j SaUI U-Udu 

juauU 2 ud»b» J&i jLLtft 2 U>}b- ^ 

SaUt jojjy« Jd3 J* Jftiidl JUJOuJtj 

> ■ . .. A *t i 

IWflr mNPRMM r 


DOO mlazemna LuJl I $4X^)1 W^O gjQ iO/^LaJI <W£>I 



















Work , Power , Energy and Momentum 



iyoltll QUifeul! 1 

Gravial Potential energy 

^&1^L£aJl£»Lkll 


Work 

Jiifl 

Elastic Potential energy 


Power 

djJUll 

Chemical Potential energy 

(Lu&l I I'-tLA'U 4jUaJ1 

Force 

5j3l 

Conservation of energy 


Energy 


Linear momentum 


Mechanical energy 


Linear impulse 

JajsJljjjJI 

Kinetic energy 


Elastic collision and inelastic collision 

j>' jit jjii i»jUi*]t 

Potential energy 


4^jl>4 JlSujaJJ U ^LSkrtjt 4L>uJJ£j p * ^ 

i Work 

4- ^ LkjlOA# ijS JauJI Ji t ^AiilJI 





jj» ^_L>.V jt ijjjjt lIUU 

4 I : Jatit 

— ^ 

( A? 1 *' 1 rrt ) '»? ■ .AM f (1) 

L$i£( b a X 3u.tj' <cs>» 

• 4 jjuj 


Fsin<9 

4 



-jj 


X A^tjt A^>ujJLa A* AA f ‘ AjjIJ_i AtiLt f* 3 ^.2 

M*® 1 jfru&jj* JX3%j AL>U A 1 JiJ^3 

Fcos 6 2u2avi 

Fsin# 

Fcostf Sl^Yi 3uS>I» 

- (Miojl AS Jj>- aL>uLi l^ALaol jjY ilii j_>Jo g^jl ^ 

W = (Fcos£?).X = F.Xcostf w JuLlit .*. 


®oo mlazemna LuJl I$jO^)I IXo/fco £4) jO/^LaJI <i±J>£>! 









































/ UflU> JfetJ) oi>y 

* ^ (') ) ^-uL2Jl uij^uJb Ub»Uj JA&J* 

W = F . X X , I (ju 2-Jjlf ^ i iLs.1 jVt %f »u^ X ( 3 _^a)I F UJ* 


W = FXcos# 

/ JmJI Jft (i WU 4^Uaft)U 

JOUle Jjjk JS_j yJWI pLtajJi 2 l (>^* . (J*Att ( ) 

.^Jji 10 7 = Jj* 1 

* <J3&£ 3L^lj¥lj ijiJJ (^u 0 d-Jjl jJ\ i l « Ttj ±p^ a j y VI (2) 

i ASaLj^b jjtu* j* ‘ ! ijjljjl o$£* UJJLfi- ( + ) (l) 

* j * ^ ^jjc jJIj LyOuJIj JLuJij Jjji l ^LCrjLckU ^1 

t *L>j1 ^i 180° ji 0 u^£j UjlIa (—) m)L« JamJI (t^i) 

.180 ^ 6 ^ ijij *j SLaibJI Aji ■ ^}l£Lk.yt A^2 Jl* * >lsUu AS^I 

0 *90° i^i 3L*.ijVt ^ Apit* Apft u>£3 u^^jAta — JJLlJI (-*.) 

—^ 

X “ Q i^1 jj£Llu ft jjj5b U jlL c . ji 

^ l i>L^-J' u >uAu 4jl3V^1 j ^ j tjifl 1 jtaJ ft4w>> *Jl£ ( ) 

^ ^L^ljVl jbijl ^nSTil ^ It ^ ;n^j\)l JjJal' u^) ( ) {^) 



JAi> 






. SUjSpl Aptl (1) 
i^ljV) yjfi 3UJJ*C l^jV 
a 3UjJuLI Apll jV L^l y ■**j it5-» Jw ^d#>u { ) 

cos90=0 a^ijvi j* 4 Ua> 4^ ojyi 
. cL l^V >A» j^II lL^jL>- ^JU j'**-* (3) 
laibjt juJjV Ajy = Jilll 


X =0 rf i 


jiMiA <Tt)t 



© DO mlazemna Lj^Jl I^xx^jI lXjO/-^ix> g& jO/VcJI ssjji ^-1 

















—*1 e-&30° F = 50 N d$du <y*&* M*ny /107jfl1 JLU 

. jmJI oUuU 3m Ujldift 4»1jl lA&>u 4 *a ^U&LI jJt d$tll g* >*41 J^JI 


W = Fcos30X cos# 

W = (50) (3) cos30 cosO 
W = 150 x 0.866 
W= 129 Joule 



g$£i iJamJI Ui g >hi nil gy*» ^ o>$ll d$*ll gl $J / J(j^ 

^JUll 0 AA ^ o$aJI 

/hW» 


W F , X — 0 g i if i fl ^jLmj 3^1jVI qV j Ana ^jWhJ jJ* 

(W ^uai J1 0.65 m UbjlMtt AftfjUi 710 N lAjUt* Jlidl Jaai JUdl gjlj /107^2jtt* 
fijlj J*A g* jfeill $AW bUtti gai*il$ £4jJI o*jm yylS ULs 4*1^21 gtfcJ l&rfattd 


(b 4JU1I (i| (a 4JUI j Jly.il 



w = 710 x0.65 x cos 0 
W = 460 Joule 



(bAJbtll 

g^UlVl ±g3 t d_fcljVl A j >l'|. j V I I 0J^)1 4$ Wi« 

cos180° = -1 gi 9 - 180° 

W = F.X cos 0 

W a 710 x0.65 x -1 
W = - 460 Joule 


OOO mlazemna LuJl I$jO^)I Ijutffco £0 iO/’^LoJI <^J>£>I 























y 


* 


SjJjl 


F 




0.0 


mk 



a X aw#! b 


X *L>.ijVi Ja«j ^juaV* j>s*l’ 

F jjuj y ^ 

—y 

b ^ii a jj» Aj-JbU X 3L»<jv<j 

. JiiUt Jlflj ^nuti a>Ui 3Gjli £>alij 

W = F.X 


/ Ji o>$* QAaJ 

iUnil 2 u£j-4j 2uJ>SL2r 4 jl£jji I 4 J L£^ ^ < A>S JS J ,wbCu 1 tH T J 

* ^15^1 JjLiUl unVi 4**S j*4 JS > if 


^ o$dU$ 4£>«y *>iii ^yul £ia-* (jJc <UaMil$d ^$^0 um jo^ni 1O7j03JU» 


o$i ud£ u0| 5m UjM Uli 37° <jA X (jitil j^Ui J*aJt <y§ljJI$ F 

o$i ^Mif^ jfeilf Ja^i F ^tll 6$i jl^tW 20N ^Af k ^>21 ^^1 

It • | >2f 4£i*X\ d*i<0 t*\M **ii 

I I /mi I I T /4f^5^ /_ jaji 

^SLu UluiI 3JL>- 2- ^Lu Lj JJj^wJ 3^4^-aJf ^1 UiJ 



Z F X = 0 ( Jj vt tRfcH U**'* ) 

—y —y 

W- F.X = (O).(X) = 0 

F X =^K 

W 1 = -w 2 

F i^ilt aJjLu ^ai! Jiijt jAWiu 



^V 1 t£)l£U VI »jl> « 0 Jbu ^ 4 Jl JAUi w 2 i 

F cos 6 = f k 

F cos 37 = 20 N 
F x 0.8 = 20 N 


.•. Wi = F cos 37 x 5 
W 2 = 25 x 0.8 x 5 = 100 J 
W 2 = f cos 180 x 5 = ( 20 ) ( -1) x 5 
W 2 = -100 J 


©GO mlazemna LuJl I^JO^I Ijutffco iO/’^LaJI C±J>5>I 

























: Power : 

JA£ii ii?«jv jji 

Power (Watt) = Work (Joule) / Time(S) 

P = w/t 

{ Watt ) Joule I Second ywiaj (❖) 

. ( horse power ) ( hp ) a_ui ux*»j t 

1 horse Power (hp) = 746 Watt 

ilaxu^m ijaat Instantaneous Power ijjat w -*-~ ijaaj SLSiki (•:•) 

. jn mil y *' duumjll iyxall LjjjaJ I ^ 

. a^rcii asiuiu ,^*3 pj Jjoan jli ^jjt ^ sluq J^an u^ie 


Instantaneous Power ( P,) = work done < W 1> = £JL 

Time (t) t 


(2l4**iji iiuc^i) Vj = 

Pj = F.V, ■» Pj = FVcostf 

—^ —► 

F , Vj grU 9 


0.7m/s 4id)d Ujam uJril J\ ^ JIM iu« / 4 JtU 

20300 Watt ttnnll J*UI ^$*11 4UI ^1 o>aa1I IjU 

OLdl J> *411 d$ii —*1 

mlazemna.com^finll _j»« 

F* = F Vcosd? 




20300- Fx0.7cos0 

_ 20300 „ rtrtrtAtl 

F =-— =29000 N 

0.7 


Energy <uUall 


l^wLuS jJjLSi jl>ol p*'“^J 1 ZaLIa 

. ^Ihll 


. auuff iuLLaj j~£y>. AAtla ^1 j * *M*£t (1) 


. A-jUe-^JI 5LSU*H (3) 
. iaiun (5) 

- Ajj^all sCallaJl (7) 


. iUjtjjji «Gb iia)i (2) 

. niiiilaLutli sLSLtaJI (4) 
. iLub^JI ajiian (6) 
- Aju£lo!\ sCallaJl (8) 


ooo mlazerrma LuJl I$jo^)I W^o qo iO/^LaJI ^±j>£>I 
















: Kinetic Energy : i<5jJ wllhll 

* <— SS>^*U ijb-ya ~ ifcaj&U* ajS , 4JSjj>- 1-ujiiJ (OpUtatJl 1|££U J ^31 gH* 

( 2UlUI1 Xa^tafL - |%44U^I < .*J» « J J*" ty^ 

Kinetic Energy (KE)= ^ m t /2 

Joule Jiiitt iiBlIall 


, tfkll 


jja*lt ( a ‘~ wM cuSj^II <uUalt j j«fadl ^§L*i JfeyJI gl /ga 

W=F.X /Jail 


F = m. a 

.-. W = (ma)X - (1) 


V? = V 2 + 2aX 

X ={ V 2 -V. 2 ) 1 2a - (2) 

(t) i_ X '*L «-i-a jdj^aiu 


W = (ma)X = 


mX(V f 2 -V. 2 ) 

2\ 


W =(ma)X = ^ m( V 2 -V. 2 ) 

w =^mV f 2 -JmV 2 


W - KE f - KEj = AKE 

4 j-vjLV aj_S ^(jt ^,'nj t jlAj 




Ci_j[S lit i _x »jj jj_S3 A L i ^x jl A LA> - AU 

asjjji a uav a^su* cais i at aas>»ji nU^u 

‘*1 l"n* 4—ilS V ~ A C.J ml k£JJ^UJ im 4_.~iriS j_!l ft m^l - 

a^ujt aiAuju w u- KE a*s>». aau» 

Kinetic Energy (KE)= ^ m V 2 

4t£>aJI 4dlkll jLte ywu UW /g* 

« ^ a^^t'astbji jta a^s^sjt asiiajt g 


A i LiS i { "1 } 


* (*t 3L&>u (2) 


©O E> mlazemna LuJl I lXo/-&o qo iO/HxJI 














W**a ojUaJl **ail Jaj ^ 4 c U^y 2000 Kg ojLy / 5 JLU 

: ^UU A* JUI 4 US 100 m <uLt» < <»hi $1 *u i Mj)ii 20 m/s U>* >** *y£ 

.SUS^I 3L3li=Ji £_^aCJI (1) 

. tfjLwJI u»12j1 *4.**NC1*YI *£JAj ^-ill JifiJI (2) 


.AHjIj ~ i _Aj L$j1 yJijJs ijLiu/1 O^L>lC. yjj y£JL£LvYi a $2> jiJltLt (3) 


Jail 

( KE)| SLAu^Yi auSj^ji A^iun - { KE)f Ui^i 3 l£>»J| UUaii = A K E 3us>»ji aLaUaJi 2 _^ 0*31 ( 1 ) 
AKE = (KE) f -(KE)i 
=^mV f ! -imV/, ! 

=~x2000x0 2 -^x2000x20 2 
2 2 

=0-1000x400 

AKE - - 400000 J ius^i Aiilait £. jioa» 

. AKE 3L£>*ri 3L3ll.Ii % - w -M ic-^ vi i^a dOTA# ^JJi Jittt (2) 

W = - 400000 J 

. AKE 3Li^aji 3uuaii i.>*«in = (f k xcos 0 ) 4 fl£L»yi OA* ^jat ( 3 ) 

AKE = f k Xcos 0 


0 = 180 
cos 180 = - 1 
KE = f k Xcos 180 
KE = f k x 100 x - 1 
- 400000 






»*0 

J}^ 


F k ~ 


-100 


= 4000 N ^ 



: Potential Energy: 4»yi <uUaJI 

* 

MAw ji >u ul l>£+j Ij ^pOiafcJt 4- ISUaJt 3u*£ 

. ( 3u«.Aj ) 3uliLo 3LU1S 3£U» (a 
. Ajjij-ai 3LUIS31 ttlUl (b 

gpe < *****ii > (a 

* ij3 L /tj l^LAU aJM 

GPE = mgh 

. p^ f h i ^idjVi j^u>ol“ji q i m 

A <» JL»-^j iLflUall 



©O D mlazerrma LuJl IXo/fco ^4) iO/’^LaJI <^±j>£>I 



























/iG»SUUsl 



iibilU 


. ijjpudiX\ $j 1> ,jyi**>* jym?% 2ui2Uu]'l ^LaU^l uU^ 

Aj&j->* *L3Ua ^ll JJLl£j AJm* 1£ AiblLa s-HJQ^j UhJI jLl4 jiI / ^yjA 

. iLuLij^£ AJlLa JJjJj jj«UiS >>Jj 


3Kg <*i£ *l&) 4flj^1 wilftll JU» j *JdUJI tfbll ^ >*JI m»I 6JU* 

. g 10 m/s 2 2m {liijl jfljSI) £lfei 

( <^LdJjVi ) h = 0 ^1 jLLwVI qJ lii hi a m« 

h — 0 ^jVt i_f.j~ ■"* jllc irt-tiaLuJi iUULSlit AjsLUJi Ia-ucj 

G REi =3x10x0 =0 

2m ^Lujl Jua 3U*LDl AjUaJl 

GPE 2 = mgh 

= 3x10x2 = 60 J 

jjb A GPE fl — 4JLaL£jl <L3lLi)l »'*Ii)l ■*• 

A GPE = GPEz - GPE, = 60 - 0 * 60 J 


h-2 m 



/J«H 

<L3iia2l '£. ji ■"■ ■~« | j 2m gLojjVi ^Lc jU uVI Sy'““ j 1 j^o | >i9 | ,jl£ jjluJi Jlull 

. 60 J Ifl*"* 1 * ^jLulj AjlAUiUl <Li*l£JI 
(ajjluat a^iisji) . GPEi = mgh = 0 aiiuVi S y-“ 
{jjLSit a»L> v aatua Sl^s h ji jLOci ^ ) GPE 2 = mgh = 3x10x2 = 60 


A GPE = 60 - 0 = 6 


. jLLuiVI jLjIi-1 JU. LUiuV 3UUISJ1 AittaJi 'L ./ £Umm3I 


J 


: Elastic Potential Energy : <wj>aiJ <tfiUaJI (b 

XLU X I jta^4 Jj 9 4^ajli ufljlo I- ALa-tUa jl 2U^*Uu ijj& WJa-aL^ ^A 



EPE = - KX 2 

2 


Him jjdjLJi i-Luij K 


jdJLJ1 j,^-jjL”J> X 


Joule Jjall ^ 2CUl^Jt «lkJI uU>j 


©o o mlazemna UJl I^O^)l U«/fco £4) jO/HaII ?±J>£>I 




































mja <>333 <*&> ifrl wi 200 N/m **i 6 *aII «dU <>^u giuU / 7JLU 

0.2m Ujl^iU 4»ljl jttUI gw£ yU*l <jUI gJa* {$U$* 2Kg 4U& jflMtat j*2l 

. <Ut m&JI o>Ji <Jljl aif ^-ttayl ^ofil U 

iW 

teaj*l\ 4Jlkll = 2u^l 44lb 

EPE = KE 

\ KX 2 = ^ mv 2 

\ (200) (0.2) 2 = \ x 2 x v 2 

V 2 a 4 

V = 2 m/s <*-**11 cpUai' 

u? US >yto jLm a 4*y ga g 3 &JI g« 5Kg l^UiS djS / 8 JLU 

. 10 m/s 2 J 3 I 1 U tjUjjSJI J nti ll gl Uic C , b giihaill jm 6 >&ll 4£>4 w^l JSU1I 

ii jW 

fn4 Lp4jifg jLIm d—iLflLIHT1 2UULS2I d-aLLal! j «Lm^- (1) 

h=0 <"m•%* ■ jU^iVi ^1L«*4 jub (jpj 8 j “* ^jSuJji Ll±^j^4 

% ^ flUall frteL 2i ^ jfc.t ^.j j .i (2) 

b , a u«3>ti uu 

. ^i^ji 2^>ti 4. a.rf.nmt astiaii = ^ji^uvi jS>d 4. Ujj(ui 

KE f + PE, = KE, + PEi 

1 1 
2 m v z h +{ mgh ) b = 2 m v 2 a + (mgh) a 

-J x 5 x v£ + 5 x 10 x 3.2 = 0 + 5x10x5 

2 - 5 v\ + 160 = 250 
V b ! = 36 

V b = 6 m/s b 

- C , b jrtJtSjll ,ju AdUaJI JjjjUa ^ ' ,t-.~.i igj .-■*-■* C ALiiLJl lLl£ j.,.1 i L*i 

KE C + PE C = KE b + PE b 

\vnVl + ( mgh ) c = \ m V b 2 + ( mgh ) h 

- 1 x 5 x V 2 +5x10x2= - x 5 x 6 2 + 5 x 10 x 3.2 
2 c 2 

V c = 7.746 m/s C suaiyt *>at 




OOO mlazemna LuJl 194^)1 W&O jO/^LJI ^±j>£>l 





















Conservation of mechanical Energy : «yUaJl iam 

* CuL j AjaLtaU ^1£11 jlJUitl I ^I JiLi Emech ^U SLul^atl iLdllalt JjjCu jil 

Emech = PE + KE 

Emech SL^LuULjtl bLSlIaJLi 4 ^UaJil 2LjS«LUl53l AiUtaJ* w 



4 SU&ol&dl **1411 = ^l^jVt jjjil 4 SuSUilSUIt SUSOalt 

KE, + PE, = KEi + PEj 

( 44ulSUt iLflUaJi 44» u*iLi ) *4Uo 3%:I *JjUIi 


i bl&iaXI, <I$AII <W$k* JUAb > JdU gb* ^Jtl j <kfra»» »j& {*e& JUJI / 

<UUJI bb^UUI j JSbbl j dkl>i! '<U! 

. 1^ Uajdtf Jajdu ( ) 

. Jltti (2) 



PE={0)J 
KE ={100)J 


EP={25)J 
KE =(75)J 



PE=(0)J 
KE =(100)J 


I 


T wn5M 

ijj aLw*l / 

♦W*VW0AA*l/ ♦W££*MA*V/JjL^« 


®oo mlazerrma LuJl I^cmjdI IXo/fco £ 4 ) jO/V/JI <^J>£>I 




























Work done by Non cohseweitive forces: JfaaJI 

. jkUalU SbSLulSiai 2^1^' %. <>hu umj SLuiUJf £mU. fttij 1. ^ 

a^nl^U aiUoJI J jtulUI = Al^uit Jjtf ^1 Jii 


Work done by ( w ) nc = change in the ( E f - E*) 

Non conservative force mechanical energy of the system 

W nc =E f -Ei 

jjJt W nc 

^L-SlLaJl £. yl Irt 4 i e. 1 4— 4jLSj«j till ITT^VI aj-i J-Ju ) wJL.^ ^ J . ^ J-J *U j m .v. ijj| 

Sl JiLjj ij-ic uVVlj GtSjjJi Jie ) ■ > ^ j * ^>S)l JlS til U (^bSLiitSUtf 

j» jm 4 US (jU^ill jUill (a) <taiJI 0.5 Kg U^d£ j> maJ>I / JfjH 

: t>UU a» C J» b >& >*»$ b Jl a <*11 4 d£*2l J*h« jULI gl **if la! Jiiil 

- b IUmJI i I'us ijfil Aajm ( ) 

( C } ^ Vm i t l bL^£ C t L$-ii i ~ .« lc lit C t B tjA cjjjtli 4- i.'^i31 l$i ^>d>■ j«*■ * ^I SU VI ajJa ( ) 

. b 21*031 ^ 10 m a&Lu« jm 

I ^ I 4 JJI 

(1 ) AittaJI HuL>. j* 

- ^14111 £a$ll JL Jus^jisyi iLSUall = g^l^uVl j3*tt 2 _ 3USUSUUI SLflllaJt 

2 m v* + mgh a st 1 

^ x 0.5 x 0 + 0.5 x 10 x 5 = \ x 0.5 x v\ + 0.5 x 10 x 3.2 

H t 

25 = 0.25v?+ 16 * V 2 = — 

b b 0.25 

3 

v b - — s 6 m/s b ai^aa i jll& ias ^ 

0.5 

(2) F = ma 

V* =v 2 b * 2aX 

0 = 36 +2a x 10 
20a = - 36 

-36 2 

a = 2Q = -1.8 m/s >l»lj ji 2 ljlji JjUV* 

F = ma ^ F = 0.5 x 1.8 = 0.9 Newton *±jicl».yi 



© j) O mlazemna LjuJI \&±&>\ Uo/^Lo go ,«/VLgJI (±jji£>1 





















I j£«j (j£}j <JjJk>uujVj ^ fully &aL&vh 

QjD ^ u^Jl 4 ijUall ^1 jl & 


: Linear Moentum and Impulse : gJAll$ ^a&Jl ^>11 

^31 ^1 itu^rj-iM £— 111 f \•■'^1 1( J-usL>' jb 

P = m v 


4JL&t1 LJjjv* JjuaLv i^jlukJ djidliLtj jwuJl dL>hjb iLufcL>o! <u tf jA (4-i* jil (3* w-ajjJtU I ^y> $ 

* l 3I £- AllSU I J» JL>pj_l ^LdJj jlJL^a 4r 

jgj. 

3LlVJb ^jUlt djjjUi ^Ldj jj^j A^ua^l 4-J £ Lijudll L ^ *0** wJLMtSJ'* (4-^JJlj 

_ Am v Ap 

t AS 3Ln£i /—<u-u t^jJlJ 

\t At ’ ^ " ‘ ^ 

F = ma ^Wi ojiOj 

jloilt <CoD lUj > ifilt 3U H S j^SLi U-Llc tlililj j^jLajt (jL4 ^idl> AJL> ^4 




F - — 
At 


/4dMjl 


. i^Abub j^sja <4ttttX)l aiaiiJl JjUu (4>>U Jirfjll jruul' JuU 


Vf = V'j + at 


o^aJI ^ ^Uy pajJI j ji «**J /g« 

/Jail 




—> —> 

F = m a 

F = m<^Ai> 
t 

Ft = m Vf -m Vj 
Ft = Pf - F] 

Ft = AP 

F x t — 


(D 

( 2 ) 



m 


\>. 


■(=> 


Uv 


©OO mlazerrma LuJl l<^d£)I W&° £4) jO/^LoJI 

























1200KgMiojL-9JU* 
* 20 m/s Uiu> i^4>j (3 

.40 m/s >u-lj pj os !>m j-frj'i ^ CulSjJ iji i^K3 (b 

* ij^-juaj LllJI 1L ijLuiJ! jtu^j 2- ( 

^kibll = ax^Jl x^i / JaJl 

Liner momentam (P) = Mass (M) x velocity (V) 


-> -> 

P = m V 

a) R, = m V 1 - 1200x20 - 24x10 3 Kg.m/s 

b) P 2 = m V' 2 - 1200x40 = 48x10 3 Kg.m/s 

c> yjuotfI ^1 = fftioji 


AP = P, - Pj 

AP = 48 x10 3 - 24 x TO 3 = 24 x 10 3 Kg. m/s 

gl Jriu Ojfttfu 20m/s LbifijHi jlaaej 1200Kg l b^Lm m^ImI /10Jl^ 

o^LmU djAnJI ULiul J» o$aJ| m 0.15s ijM j*jd 1,5m -« uaiaia 

H* jll £#& = s^t /Jail 

mla7pmrLa r^imi 

Impulse ( Ft) = chang in momentum P 

F.t = m( V'f —V\) 

Vj = 20 m/s 

V f — 0 m/s uii>i 

Fx0.15 = 1200(0-20) 

FxO.15 = -24000 


w= ^m( vf - Vj 2 ) 
W= ix1200(0 -20 2 ) 


/<tti£<uujla 


W = -600x 400 
W = FXcos<? 


W = -240000 J 
f= -240000 s _ 16 4 N 
1.5 


-24000 

0.15 


-16x10 4 N 


AS jn^Ji aLkjI j f L^aLmI 4-JLuJ 1 ajLiVl 


II iJIjLmJI j (airbag) 4yt$All ojL^JI oailiW / Jl$-* 

ArfJUjJf fjLuaoll alijl ^LuJ-Vl iL. juiC J.jUl (jic, Ul# Ja*4 21 

- AS J&d* ISjJ I j ^jUJl uALaaV iujittl 


000 mlazerrma LuJl l^iDl W^o go o/Hxdl 











: Coservation of liner momentum : ^*>11 laaa 

= ,*>>)! 

4j dU\f 

jjL*a - 1^1 LUL£^4 YjJjm* UOlft giUMj |*-»*jrU jUXl (jA Ud 

££J <ULaX« = jJl Ji jruuJI 

—> _ —> 

^\Ft = 0 / Ft “ ^jji 

VFt = AP 0 = m'V^-mV^ 

.-. m'Vf = ml] 

iiixti, m ^uai juu *uci 

j> JLalM Jju (&>jJI = 

JJJ tfoA'*' Jjjl3 'iUj)L*Xt 

U»^iuw ^ Udil) ^iaJi joi-jJI jtf jAwaJI ijLu ^L&JI Ji ^<JJI 3Iiaa.« ^ul£» Ijt 

^1 jM ^Lu jtlUl |0*>ll ^ /gi 

jJLid i^jUJ Cul£ lil 2 

LUL£ &jLm £* —>4Uu lOm/s jfip* ^ 3x10 4 Kg kbil£ <U*U / 11JU* 
<uU («aLaJf au gbjL-JI ibyi drill IjU 25 m/s «>■** jUil dUitfi ^ aljriw 1200Kg 

mlazemna.com^yi I 

m^ + m 2 * i« ars Jail 


Vtot = j^4 UaJ' 


^Um)I Juu gJL^Jl (W-jjj - ftdUull Jy 3 ft* jll 

+ m 2 V 2 = (m 1 + m 2 )xV' tot 

3 x 10 4 x 10 + 1200 x ( - 25) = {30000 + 1200) x V tot 

j L>j Yl 'juS^ L^jY ( 4-dLu) <LrOLU *f j jljiiiT♦ AjLj~lh 


Vtot* 


300000-30000 

31200 


270000 

31200 


= 8.65 m/s 


(fcjLualll jju 4 «c^4w 


0 mlazemna IJ 14 JI I^o^jI Iju^^o ftp jO/VcJI sjji^-1 











: Types of collisions : aUMI {1^1 

GLoL^uJl qA JJLL& 

: perfectly Elastic collision : f$UJI j>U ^ jLoJI (a 

^\\i^T i U Juu ^jLuiJ ioITI J-u& ^Laltajl I ^UauJl 

^UkUi juu aiLUji = iub^ui ajtuJT" 

U^t)l UUa}l £- 4^>*LdjV fAL-ajJt jjj* yah 

: perfectly Inelastic collision : < L£ jj* jti , <y$^U jOJUfcJI (b 

• A-& j^tJ I 4r J -Jr} ^ J rt ^* 4 irv joj£ SuSj^fcJI dihUbaJt 4*Ja j«jJa f A LoJjJl ^ yJJI 1 Ju£ 

* f* ’llJLsU JU^ijLLj Jrt^oLdlLl jlj 

: Inelastic collision gjll fOJLaJI (C 

JJU JL^flLLall \ j}L^t a i^.i 5tj **+k* ^ 5m L_*j1 j Law j»Lu>*Vl (^jiTlOV ^^LdU'l j^* gjJJt IliA 

. a j LlLJ 1 Cil^S 

^Jaall ^jJlj tflalt <*i ^LaJi £$j U / j£a 

* illiall £_ juiai ^ 2£3U}I GloLalit (1) 

. paUJUl t$j o\S U 44 gJaisJt (W-JJt (2) 

<y£U <w>u 8 m/s fej** 4j**i 2.5 x 10 4 Kg U»L£ jUu <U£W 12JLU 

(UliaJI g# j*a*JI 5 m/s 4«>*u ottttU U* jl£>^d$ 1.5 x 10 4 Kg U*b£ 

* M^J kW .plfaiiliySjafl 

^LiojII j^jlS AjSjjfcJI % fllWl KEj t (fc»> ■-*"* 1 JUl) JLiSjJtfl J_3LLaJt KEf jSLJ 
^La^l Jui ^u£aJftjt 4jUaJt - ^JUaJl Juu 2L^^l = 4u£a,ysJi 4JLUJIJ jrguJI 

KE, = ; mi v ( 2 + ^ m 2 v, 2 ^LaUi J^l KEj 3L£>*Ji AiU*n o*a 

KEj = - x 2.5 x 10 4 x 8 2 + 0 

2 

^jL^lh j^us 4uSj^ji *LaiLJt KEj = 80 x 10* J 

Vtot aS i aajnuJ 1 KEf * ^ ( nil + m 2 ) v^i jju ke^ uiiafi- jlm 

KE f = i { 2.5 x 10 4 + 1.5 x 10 4 ) (5 ) 2 

KE f -i(4x10 4 )x5 2 
KEf = 50 x 10 4 

<Lt£j,sfcM AJa^all 'L.j j jk III AKE — “ KEf — KEj 

= 50 X 10 4 - 80 x 10 4 

A KE =- 30 x 10 4 J i«~it> jlaj jUaIIj ^Uhuuvilt JV U15 oj^* J j 1 ^i£^3^Jh 'A'4it-vt t 1_ jLd^i £j m l*. 


O mlazemna b^J[ I^jq^I f&o jO/VcJI ssjj^-1 












g = 10 m/S 2 jmaI ^dLU* JSJ inn ill 6 jLaJI>* l /Ig* 

<yj^ii gU 10s ,>*j j 5m J$UI <tflugl U«U VB ^ 40 Kg <y^£ ^.^0 (1) 

20 w (a 
200W (b 
0.8W (C 
2x 10 4 W (d 

200 w(b /H^l 


p= w = m^h /p ^, 

p= 40*10*5 . 

10 




. <*m\ gii a** (2) 

Vj (b w '■ v_$ (a 

ljV_ g ^ * a ...*tj ^ * aii ( 


^a*OwjVj^uuV (d 


mlaz 




p= w = 
t 

F.X 

*=v /. p 

t 

= FV 

Ihp = 746W 

746 = Fx3 

746 

F = =248.7N 

3 


248.7 N (a 
2238 N (b 
2613 N {C 
3600 (d 


248.7 N (a 3 * / tai|£*l| 


OjiiU mJ *JUI aUfr$JI (4) 

Watt (b Joule - second (a 
hp (d N.m/S (C 


Joule - second (a / tail^ll 


. lft>UYi v JUaiU JaiaJ (5) 

|Fv 2 (b F.v (a 

F/ v 2 (d F/v (C 

F.v (a ja / H^l 

__ W F.X _ j ^ r.. " 11 
P= — = — = F.V / C—0*-JI 


O mlazemna h^Jl I^jo^I Iju^^o £4) jO/VcJI ssjji^-1 





















U Jmc 4Mi (1 Joule) 4*JiLu <uUa 4Ui (1 Kg) <ul£ ^ (6) 


GPE = mgh !$*ia §+Jt 
1 = IxIOxh 

h = —= 0 . 1 m 
10 


J$iVd I 

0.012 m (a 
0.1 m (b 
9.8 m (C 
_ 32 m (d 

0.1 m {b 


jU jtfjSI eh*t (2m) ^ j$UI <>» JaM ION <uj$ (M (7) 

gfljS 1 <y«>D jUa* 

20 m/s (b 400 m/s (a 
'/40 m/s (d 10 m/s (C 

v/40 m/s (d j 


/^3UaJI6i> j#ia^ 
jijil j au^Vil^dl ^UaJI = yjlJLuVt ji^LI j 2uUaJl 

KE f + PEf = KEj + PEi 
2 m V. 2 + mgh = * m V 2 + mgh 

0 + 10x2= ^(1)V 2 + 10x0 

20 = 0.5 V, 2 

v r j4o m 's , r - I I 

§1 jU-t* <0 Ja^| W^fi j*i*i 2 ^.ill (8) 


^ js^ 2u£^tJ» aaiiait (b u«m ja ([? W (a 
J£J iuSj^Jl filial 1 (d ^3\ (*i^l (C 

(( 4 ^JJ' ilr'ij*>. ,j^jL 9 Um>| fjlopfJl (ftj.JJt (C ^2 / 


. tj£ll (AftjJI j j*a*Jla <U£JU gbglniii? glaaa foJaai (9) 

^jrLAJ LuaTiJ 1 I (a 

I* 1 *hmj AjjI jJl (b 

. jJx+a l£jLuJ { - 
. im% jj£l tl ^Lc . tVuu (d 

(pjLuaUt jlu jfcjjj.^11 — fjLaUi JJa ^«>v*) . jJ^o ^jUa (C 


800 mlazemna LuJl \tyX&yl lju>/fco jO/'^LqJI <^J>£>I 












3 cm ,jl yAjI jJ* (10m) 0j44 ftojl g« 2 Kg <w££ |N» bta /I gi 

«l$All JUAl g0> jJ* J-f jJI Uy >£d <jmJI <$*ll h.nflirtU J*gi JftU U$aU 

PEi + KEi = PE 2 + KE 2 

PEt + 0 =0 + KE 2 

PEi = KE 2 

Mgh = KE 2 

2kg x 10m/s 2 x 10m ■ KE 2 

KE 2 =200 J yijVI jdau, aJ^j 4l±»J ^ iuS>^t( SCalfeJi 

0.03m jj i jJajJi *l i*n*Tth cUii L 
(AKE) Ajiuju j-iai = (Fy ) >^1 jiiiv Jjoji jiin 


AKE = KE 1 - KE 2 

0-200= F x 0.03 


net 


-200 

0.03 


-6666.67 N 


jJi iL *£>>■ jI>u' ,_.■ iST^r A » vu i^ilt ji ^i«l a.JLJ'i AjLiVi 


.*. — F svg +(-W) 

6666.67 =F avg - (2x10) 

—^ 

Favg — 6686.67 N ( ^i^vi *>*-• ^^j" j 

36m <yU MAkfi gl *u g$U <UU Jl *J*ii 1250 Kg Lfe££ o ; Lm **l>il /2gn 


Jlk^l JtfU* g& lit ^ijJail <UU)2I 4Ai>4l Uiblbl g*d o$fl jUft*W 

djUl oil jtoU v 0.7 


Fk = |ikN , N = mg 




wliftll 


N = 1250 x 10 = 12500 N 


fk = 0.7 x 12500 = 8750 N 
W = f k Xcos180° ■* W = 8750x36 x (-1) 
W= -315000 J 


( JUU ) JiU Cite ^Ul Jl 3.5 m 4iL* 80 Kg <UL£ g** /3go 

jl gAjil ? g^JI qaa j Jfaidl ;!^eU £i)U <u*JU37° <u$l> 

4yU '<#y*d QAM gfeaiJI £$M wA 


W = m g 

W = 80 x 10 = 800 N 

Wsinfl jJLuU 4 au.1i ^ 4j4?' 

F = 800 x 0.6 = 480 N 
W = FXcosO 0 
W = 480 x 3.5-1680 J 



Jail 


600 mlazemna LuJl I$jO^)I W^O ft& jC/^LcJI 











<maI 50 N o$ju <u> <WjUJI kl$JU oj^aJI ;lidkW /4g* 

5SJiU 20 m lAjtJd^ 


P a W -a - X = = 200 Watt 

t t 5 


JA*» 


it giijl jJ* ^>y 6 Kg <y££ ^$4*0 js 20 N \Aj\m* dl&hAtt e$f IS# 
0.6 m/s djU** j«u 4*0)21 jit jlUl jI^mU 

N .W l$all 


p = W = F 1 X =FV 

t t 

P = 20 x 0.6 = 12 Watt 


ff=20N 


is 


T 

60N 


2.5m/s g$«y Ukk 12000N o£U <uj$Jaik ^ jl>* {jhimj /6grf 

. okb Mil iUilrt-kH Oj^Altj Jal$JL jljAll ojjj 

P = W = F = Fv = 12000 x 2.5 = 30000 w iiyu i,jsr. 

Ihp = 746 w 

p = 30000 _ 4Q 21 h ^ 

746 K 

I>6 |«y 6 m/s lAjM 6j*i 90Kg <UL£ 6^ ^2 g£ Lm 7^ 

1.8 m Uj4i 4iLi* gkfi gl aju i ia$>i UkJI >> odwiu ji2l 

. (-LciUt <J&Cwl uuu ^Lft ^t-».,,j~t i ijSIl j)Jii«U (3 
. l»l£ ■ i_xciljl AdjJLLmt ( 

yMI 

F = ma * F = 90 a - (1 

V. 2 = v 2 + 2aX a 

i I 

0 = 36 + 2 x 1.8 x a = 36 + 3.6 a 
- 36 = 3.6 a 

a = — =-10 m/s 2 - (2 

3.6 

{ ) AJjIm 4- ( 3 ) 

F = 90 x (-10 ) 

F — -900 N JaLiji ,~i 11 ni .'4^’ 

V'f = Vj + at t abuV 

0 = 6 + (-10)t *>10t = 6 t=— = 0.6 s ^c5tfi Aijjiyd ,>jji 


AP = m V' f - m V, f <yyld 

AP = 0 — 90x6 ^ AP = —540 Kg.m/s 


Ft = Ap 

1 / + v 

X = -f-—i 


*j_)J I — iL. >JLiT l 


t = 


2 

1.8 


6 + 0/2 


x t 
= 0.6 s 


f =ap,zWO._ 9 „on 

t 0.6 




800 mlazemna LuJl IgjO^I W&O jO/'^LqJI 























mg <uj$ ftm* uyifi jAii'JI jlkkW /1 gn 

* 4^Q h LAjJLfc i Lwtj 4j*flj aA ^c (3 


f 

- Lf^ajl 4 _LiLj 4d£jM4*J ^LSUmII jitJi <Ji 4 JJlC, (b 

/HWj 

$a>J|4lU ti(t) 

i^l A^tjVI jL>jI j..V > dji£ljJt ^1 j"if u>j« j»Att |J ^ ** ^xU JjLill (jl£ I il (3) 

0 = 0 cos 0 = 1 

W = FX cos 0 = mgh (1) = + mgh 

i_tlLui (jiLudjVI ALuilagJt )J» "■* * (jlS lil <b) 

i^l SL*.1jVl distil jnSju iL«aljJI fl$5It yV 

0 = 180 cos 180 = -1 

W = FX cos 0 = mgh {-1} = - mgh 

giuaJt^UJ (2) 

tji ^n£xj krfd bjt (|jV bjJLw Jxw^l wL Lifl ^4 j#>vU JamM ^l£ IjI ( 3 ] 

0 = 180 cos 180 = -1 

W = FX cos 0 = mgh (-1) = - mgh 

o^Smi A.intrtjV1 4LuiL»tH j ’^y> 4 lp ^AwJl jjlS til (b) 

0 = 0 COS 0=1 3L*.ij¥i «LmI u^iLj SuialdtTi i^iJi jV 

W = FX cos 0 = mgh {1} = + mgh 

fOl^Mw 37° ^tfl g* J*» <^yti 4*>^ -«Uaj5it a ±£h jak*t p%M 1 2gn 

F 6$d Ui 30Kg 4£$ 20N £jiU sjUall dbil 6$* IdU F lAjUfc* 

5m kAjk <uLm ^kwall <J>ty l<w F <jis J$i*U J° :ji 


N 



/Jail 

# 

jyai—ti ^ ^oji ^ F cos 37 suasvi Jusjli 

* 

jjjLud)i bldku JlLuV F SID 37 *LiSjJ,i 

Z F x = 0 => F x = f = 20 N 


F x = F cos 37 

r 

F = 


aibfeM ajjh 4- 2.CS.U 2L».L».V 


cos37 c 


F= 20 = 25N 

0.8 

W = F*.X COS 180 f ^lELs-VI ij* J 4 S £y> JjJull Ji£Jl 
W = -20 x 5 = -100 J 

W = 100J F o^aii Ja 3 jjjuit jiuJi 

-: 


. Vi jjju Jjjlrfll JamJI 4jlwVb WiIj J* 


& JO mlazemna LjuJI Ig^j^ul Ilo/^Lo £« xyUoJl <2JJp»l 



















mam 



^jlKinll ajjall (jAU 3m/s UjIam wkd os^m 200Kg <UL£ *.«* gfjd <uutj /3^ 




U--:|A'-it 


W F X 

P = — = - Fv = 2000 x 3 = 6000 w jai^ju Ajaau 

1hp = 746 w 

P = 60 °° = 8 hp aLuL-ji 
746 

djUntJI AlM ^itmw) jfljl <j4fi 20m/s LAjUm 4f>*u J^y 2000Kg 6jUy 4(>i 
J&aiil a$i jUmW 100m UtjM <iiU am 4*u ^ $laL*jl ^ 

J&iASH J*U« jJam $A W$ OjLmJI (jJU djpi^ll 

/ JaJt 

SuSUIU i 4-^u£Jl = W JJLill 

(1) AKE = l m vf m k 2 
W = f k Xcos 180° 

AKE = ^ x 2000 XO-J 2000 x 20 2 = f k X 100 X -1 

x 2000 x 400 = - 100 f k 
= 400000 _ 400 q N 


(2)^ = ^ = 


100 

_ f k _ 4000 


= 0,2 


N 20000 

4mU^21 asj^iU 2000Kg lMU£ ^Ul OjUJI whilf $J, &IjJ 1 > ^LJI J /5gn 

50 m <uUm frlaiu UM jl 4000N d&*2f 20m/s 

/Jail 


F = ma 

- f = ma 

- 4000 = 2000 a 

a = = _ 2 m/s 2 

2000 

vf = v 2 + 2ax 

V f 2 = (20) 2 + 2{-2)(50) 
= 400 - 200 
Vf = 200 


a Jriaull <tuLi amj jb 

■ »»* * ** ++ _ 

jyA.us ^jLuu rfut-i i Ac jmoJ t ^ La j jhLu^J i LfjLuc 

v 2 = v 2 + 2ax 

0 = {20) 2 + 2a( 100) 

0 = 400 + 200a 
- - 400 _ , 2 

200 


v f = v200 = 10 V2 m/S 


©OO mla2emnBt Isxl^l IXo/’H# £0 JO/VcJI SiJJl^-1 













j* gMI UU J** *Up Jl Mj «ij 40kg <Ul£ 6g* 
J^pil JaPJI pb W$ (i Aill $Ak 0.5m 4iU« JUft 0.3m/s mmI$ 

. op 4k*lp 

IjW 

3^G*i xs^tsji&t 



— 


i 

40Kg 




T — mg jiih >>w i>o]i £-Ua jt 

/. W = ( T - mg ) x 0,5 
W = (T-40x10)x 0.5 

W = - T - 200 

2 

A&ilaSS 2U j,*i *H s JJuSJt 

AKE = ^ m ( - v? ) 

AKE = - x 40 ( 0.09 - 0 ) 

2 

AKE = 1.8 

.v 1 T - 200 = 1.8 

2 

= 201.8 

2 


T = 403.6 N juUi *>a 

jli AddOlAtl iii JjJul< jJuiJt 

W = - mgh = - 40 x 10 x 0.5 = - 200 J 

jU aWp JpuU JjuUl obu^ 

( ..vJ, ) W = T . y = 403.6 x 0.5 = 201.8 J 


1m Lte£ijl dM Upa d*p$ 3m jUmi >* iaUfc* &*i>i <yp j wyl /7g« 


■• ..s’ ■ ** •■■ (0 .vUi (b {3 A,i m itU fjauSH GPE . ^a jl <L0Us 4 .»~ y 3L< ( ) 

/JaJI 

mg = 20 N y*yS3i jjj 

ha = 1 m (a 

h b = 0 m (b 
h c - - 2 m (C 

GPE A4* t ) 1 ASUa 

GPE = 20x1 =20 J (a ajl^i 
GPE = 0 = 0 J (b &bt}< 

GPE = 20 x - 2 = - 40 J {C aJl»ji 


ooo mlazemna LuJl buO/^Lo gw) jO/-\LcJI <^J>£>I 










-t- J^I ClJji la) 4 . aQtfVI ub>U 4 _uiblb GPE 2 _,**±31 jUi.U (2) 

. Co La j^so AGPE jLa cob mg o-*^' oii ^ii ajuiiii 

AGPE = A mgh = mgAh 

ov Ah = -1 

AGPE = 20 x - 1 = - 20 J 

*La}blt CiVbJI 4 - AGPE iL. I ojSo (<b it* j 

a) AGPE = 0 — (20J) = — 20J 

b) AGPE = - 20 - 0 - -20 J 

C) AGPE = -60 - ( -40 } = - 20 J 

. j L<J»C 1 aLLwV) j-j-- - *x* GPE j 1 jti 1 A j 


4aaJ J*± oj&JI 1 4m ajM {liijl ga>SJI 3Kg lA*l£ ojS <Jab /8gi 

. j0j¥U 

/ jAJf 

. GPE ■ *(*■!! a 1111 iTU alluiVl iJjildMA jA (jbjVl (Jjjim* jiiVi 

AKE + AGPE = 0 

AGPE = 0 - mg (4) 

AKE =- m v 2 -0 

2 

1 m V f 2 = mg (4) 

Vf = V2gh = 72x10x4 = 780 = 8.9 m/s 

<da^ Mi£$ 40m gjLaiJI >6 50Kg <UJ£ /9 jri 

huigiiio $AU 20m/s fjUJl gfljU 4«Uadjl 

Jftll 

^L^Ut £*jll JS rii^>i')l^ai4jUaJ> = jOtfljll Ji rfAuL^lt*SUa)l 

XtjULt j i j.oij 4 juL^JI *L8lisJ1 

jmV . 2 + mgh! = ^ m V 2 + mgh 2 -fh 


0 + 50 x 10 x 40 = ^ x 50 x 400 + 0 - 
2 

20000= 10000-40 f 
40 f= 10000-20000 

f-ta z!°°°«=_ 2 50N 

40 


fx40 


(DO D mlazemna LuJl I $4^)1 IXo/fco jO/UaII 










JUI U£ A Ukil Ait <y>f U ^Utfl 4*i*» wUil £A*\ j /10<> 

B 


iil ii* <UjaJI «>- Ui 20 N d£*»2l o*i *y£ UI u L-adl ^ UU 

C UJI 4*c$ 

Jdl 

iLu^Vl B AH21 ,t 1 jCwJHJ 

4r = ^JlJLuY* SUSLulSLtU 4JllaJt 

m V 2 + mgh a + f x 40 = W 2 + rngh b 


2 ” a a " 2 

300 xIO x 10 + 0 + f x 


40 = 1 x 300 V 2 + 0 

2 b 


30000 + 40 x 20 = 150V 2 


30800 = 150 V 2 

*.2 _ 30800 -w 
V b = 


150 


Vjj - v205.33 = 14.32 m/s fo iu^:i i r, f 3 Uj^H ^ Jllt 

C iUai * T| ilif iLc-jjiJl Ui 


2 m V b + mgh b - f x 20 = 2 m v| + mgh c 

1x300 x(14.32) z +0-20 x 20= 1 
150 x 205.33 - 400 = 150v 2 + 2400 

c 

150 x 205.33 - 400 - 2400 = 150 V 2 

C 

6400 = 150V 2 

y2 = moo _ 4 ^n iazemna.com 

c iso 

V c = 6.5 m/s C aui-.n _Hc aj^i 


z x 300 V 2 + 300 X 10 X 8 

C 



LU&4 Jrf 4jU*UI 


®oo mlazemna LuJl I ^xxiul W^O £4) jO/UoII 












20m/s >6 \AiSjrnt jnn i"l$ ^ I in i nc Ja» ^ iJjftiy 1500Kg OjLy /11 ^ 

lA*Sjftl 4 A£a 1I ^ u, y ;M a$AJI jUfteW 3 s JUft B Jm 1 15m/s Jt A ^aibJI ftif 


F x t = m Vf - m v, 

Fx 3 = 1500x15-1500x20 
p= 22500-30000 _ -7500 . 
3 3 


Jftll 


2500N ■ ■ 111 »t i i 


B A 4iUll (jAU / Jl$- 

F = ma Vji 

-2500 = 1500 a 

-5 

a = — 

3 

4£Lut£l jl>J f tu. 

X = Vjt + - at 2 

2 

X = <20x3)*i<-|)<9) 

X ~ (60) - ^ ■»X = 52.5 

vj = vf + 2ax ^JGJi <>• ji 

225 = 400 - 2 x ~ x X 
3 

10 v ... . 525 __ 

- X = 175 => x = = 52.5 m 

com| 3 10 

&** mU wMftll >» e^L 36m/s Uasl 180g UftUS 4tiibl ■ - °—‘ /12g* 

Aft taatafiJI JftlA 6cm 

- J^>- -Wi J*>ij iSiUaVt ^ati {b (.uisLLfcVi i*a) (a 



vj = vf + 2aX 

0 = {36) 2 +2x a x 0.06 

1296 = -0.12 a -ft a =-10800 m/s 2 

F = ma 

Fss i^S >c " 10800 = ‘' 1944N 
1000 


Vf = Vj + at 

0 = 36-10800 t 

t = 36 - 1 


10800 300 


sec 




mlazemna IJ14JI l^jo^al IjuV&o jO/VcJI s^jj^-1 















9.99Kg UUL& - ^ 500m/s Uiul j*h 10g lA*i£ <*a\*Oj j 13^ 

QjAihMiU <JmA ,jiil 4^Utl Mil^ 


&*mk It i>y J*i-w $A Ui U&i jl J~ £U *11 (jic 10 cm 


m,V r 1 


+ m f V t 


* <Luidyijj 3UdUdjJI ^$3*JJ1 iterate (jijiEi o 

/ i*j>>>fl — ^^Ualll Juu y*>»4 J 

= (m 1 +m 2 )V / f -1.25 x 10 = -12,5 N 


/J^l 


X 500 + 9.99x0 = (9.99 + 0.01) V f 

-^- x 500 = ( 9.99 + 0.01 ) v 
1000 

V|® 0.5 m/s 


f = // N 

JV 100 
fi = 0.126 


0.125 


V' 2 = K 2 + 2 ax 

0 = { 0.5 ) 2 - 2 x 0.1 x a 
a = -1.25 m/sec z 

F = ma 


Li^u^m 

mlazi 

ytdLhU&^IISUjttltJ* Jl 

uu»> 4 mmJjJU ^9 iJlil UJU-uu 

jualiU 3 bu»l> ^ *£»¥( 2 U»}A> ^ 

d^UI JdJ ^ ynU JjJtfh i Jtg 


>« 2Lktfl uibtt 

jrffefcuJt m*£s»« 


©O D mlazemna buJI I^xmdI W^> /tfUxdl 








Thermodynamic 


** 


Zeroth Law of Thermodynamics 

AJjl jXll Uia.j<LjjJl J8 jyiU 

Thermal Equilibrium 


Thermal Dynaimc Equilibrium 

0 J> i ^>51 

Steam Engine 

4jjlA) <U±»U 

Reversible Process 

j 4bii <UIac 

Refrigerator 

(<u sjjw ) 

Internal Energy 


Irreversible Process t 

^Laju^J AblJ ££ *UU£ 

Heat Reservoir 

OJ 1 ^ £ J J*“* 

Heat Engine 

Sjj'y- 4L£aU 

^ U 

Ideal Gas “ 


Diathermia Wall m Ma C 

^^uUbjla> 


: Thermodynamic ( 

't->« frttt <^A 1 u'j Ajljjj imJjLn qA JJL>w« fLLaj ^ 

. u <^y j» L^-iS wl_*£Jl j_i fLLiiJt 3 lJL». jaiij UjLL»s . JiAXj 4-JL^UJt iLaUail dJUaSj 

^LLUJI ji thj'frmlf j£*^ - IgJ Ja+uji\ ypfi 3.dLa 44 JJ«c j*LLaJJb ■ \hiajj 

. • ijlj>- jj I (W/]i Ja^J ^a^JI 

: A U 

- ^ttaaJl <U Lv ^ JL^LLuJ 2^4 4 

^ Ua.Uf ^J>S1D GLujJj>tJlj wljJlt j-44jfcf 3JUL£?1j AjUait £^j>v4 ^LLaJJ |J A Uj ^LlLvIJ jl A^LLaJl 

^Lta^ri aai^ jUij fUaoji I** uiioii ^ Sutton (*) 

Jiauiti ijt^i s_«s uV a-fbjt jijj j* o^jlJ ( A w ) ji^Nj ( A Q ) Jjtwt obs j^ajdi 

^aAxJt IJUfc %-*r uitt %jUiTl ^L& A^JU jhJM 4 jJL>- ^.uLU ^Uaill JjIlUJ JJb&ll jt ^LLaJJl 

* iabfcji 2_ 


®oo mlazerrma LuJl 13 ^x 4 ^I W^o £ 4 ) jC/^LoJI <^J>£>I 























4&W 

fUiLJI j* jl filial ^1 SLfllfcJI JlZIiV jOd*© jMi*j jrwj^ai jj i* jV ajlj| JJLi JUs ^>L>oV fUajJl jl 
JLajjt j_* £j_Jl I jut j£Ij fllijlf 2Ul»lalt ^ILII j ■ i imil -L2 I Sjjljjtfl iLaliall JLSIijl Ajl 

ji_iu Uui juiu ji j_su_i 3uii.ijji aiiisji jY 3UA4uJi aiUaJijjia .u*« ji*j iiiiaji 

. uti.A-'Vtj .»-nc-;-^VK ^UaOJi Jx. JjXdi ^tulsOil 

: ftjljAJIj JAAll 

11 j ?« jlc, ^Jj 1 UUUaJ tj^p^ 

«LJL> J rtTij 4 ft 17^ a tl>l jU'tt SL-g^ItJ f LLaJJl t Jufc 

* 


jhj <LoLu [hjj ^j- 4 4 JjL 2Jl uU> jiL-iJ 

JjJLjil Ji ftiTI j-b (V) ^JL>iJLt1 (jh-J ij5—2L^Lu*t1 

jl JjLJlLUi r. iuv 4 j_# <L>- 1 inti lj_ulx) . t Jl_& jL^uV 

(*)_« jl « ( ♦ " 43 -L^ j^jLa)j ( Ctjjill 4 j* L-l* 

. 4-uLj 4-3j ^ lt _ J lCr ijJt ,jlS 1^1 J>J ^ Ujbujhtl Jiiir 

V r\ , 4»SU 

. GUU* 3sj J-tfllaJI JlSaiJi-Ue jl 

mlazemna.con **-»<i> 

. ( *jl jjJ 1 A*jJ *- J J^- ) *> jU<~) S-ui^-ijJ-jYl ( ) 

ijl j-* JLtul ij^l.^V ^Ul Util ^At (3U*1££!> <ULut ) 2 USLuL*jjYI 2uU*1I ( ) 

J^Lm -1»j->y) filial ^1 jl j* 

: First law of thermody namie l4k«Li4J J$SSI g^liJI 

S (*UaJjl SjljhJeJl j^» t-A« JC> t»JjjtoJL9U liL*i CaJL>.IjU 1 -^“alU ^'*+»** “ n ^ p 1 J * j* 

: yJW ^jjl 

. flUxtf iUUlJjt aillaJI jljjj 0) 
jyL«JI j-* 2U«$ 4»CL>*4 ^2Ji aSlWU fUauJi jlO«l (w) 

jj ■-*~* I J t jUt) 1 y» LuJj jl -jiaj a~ 1 4J Jaoajl ( ) 

• - r Vn 

. 4jl e ^luj ^LLij ) 







©O D mlazemna LuJl I$jO^)I W^O ^ 4 ) jO/^LaJI 


























, guij »UaDi \jji j\ gji jjtji ajaUtfi ji 

( ■ A U | *LJjvI JjI *CJlb jJtUj ajt'j^ jij ( 1 ) 


jlitt jt4UiijU-4 <^4* ijnU m^X ^ j£j U-4 jUJl aju3 (2) 


. ( A W J ^ju£tl jJjLui J JU*4 tjU 


,' UUMkllUliaJI 

ru' 

+ 

^-jLAtllJuLUl 




ft u;t| au -‘jf jjj- 4 t 1 

A Q 

= A u 

+ 

AW 


. filial \ Ilia. 4JLLua 1 it JjVf Q>*Ult <jl AjjljaJl ISj^LLjOU JjVt ZjjAliSl ^auj Aju^aJI pAa 

. <Ui 4J>IJjlJU*£aJU 4T.4X>ajluljUVl ;Lu>l J8 JuJwlil j a >*J1 «jU,y JjVI jul^l Jit ^ 


* 


1 



. y^y A Q j^‘>_i"i A Q ajlj^gjl I jn"«l tilfl 
. 2 UU. ji£j A Q ^filial y yh^J CJi\S til U1 

.u»>iAw u^i j»uiitt Jj2 y JjJatt jiiii 4 ^ A w cu£ tii 
. ulLyi jjSJ A W <jia fUa.HI Hsua^l y j\ jrjtiji y Jjjy* Jii ^ A W jl£ til Ul 

. j*uiiu 2 ul»ia}t iauait %. AjUJJi ^ A u g'u u^Vj 



OtUS^Jl Oa^V 

AQ=Au+AW 


AQ = A u -A W 


( jySAA JyAi J>(i jLfc ) jjjl fUxJI 


(>. “MiA JAmj jUJI ( i-ujjliri Jt ) ypLcVl u-^SIt ^U3>l ^ jUIt <jUT tit (1) 

. l_c >~y A W jjSLJi Ja^pJI ■t« J ..jti y I 

s_JLu oj^y A W jjlli A-j-f-jL>- j_j-2 wnj Ja.l-01 ,jJI jli ji-itiVij jLitl <jl£ til (2) 

. fUaOIl (jJl JUjatfl y ^t JS.IOJI ,>• JJUJ AiV 

4jj|^j{ LS^UiAli J$*l jfrjfll 

^j“ j^lt jjj jISHLi Aam jlillj t aS_^>*U JjLa L )4 u£a lg^£ j ttjU.,,i Jj.t .1 jlill y 4- j -*^ LUUaj j. uju) 

. lZuLj jLitt t-**^ ^Hsu 1 

F 


P = — -* F = PA 

W = FAX 


4>LJI x b*waJI = o$ai\ 

jxj = jiiJi 


(DO O mlazemna LuJl W^O gu) jO/'^LqJI ^±J>£>I 
















jjtuSX* J-dJ ifl A V jlJLiUj dbaJO* i jUJl gflfsmJ JuLCr 

( Ji*AaJ *Ut>- ) ^ LLaJJ 1 Jb-fl jp^iJLa AjV ( + V ) j^4 Lufc J * "-^ t jjj^SLtS A X L&jJua 

/, AW = PA.AX 

AW = PAV 

dJUj AuJ Llu * ^jnlrtM jl*J I ^ Hill I lil Lai 

* 

Miji Jju <Vijir^tl ulLu . \ W i jj£li 

AW =-PAV 




<UU)2I "*‘ Ia al1 j A w j«-- >!< *dLt^ 



( h. i rtH —ij—J ^ j1 « r J iLjjljj^j^fl SjlauM (1) 

AW JAAlt j^SL, P G>p Ale 

AW = PAV ( JiAIl ijL^ ) 

USlL#LL*aJ1 2 l JjVl AjGS jSLtif 

AQ = Au + Aw 

AQ = Au + PaV ( iji<- mS . <i ,.,-« t t j 

f .jjtjjtJt i>jj 3LjUf ) Y1 ^j 1 -- 11 (2) 



W jjSL) ajt>3^f1 ..Lie. 

m u w 

w * PlViLn 

P2 Vz = Pi Vi ( JjJJJ ) 

V 2 _ Pl 

Vi P 2 

p 

/. W = P^Lrip 1 ( jiiii ) 

j^Lls Au = 0 ^ .jU.nj 1 „? jy±> 

JU- 4 S ulm.ij IJUbj Q = W JjYl jjjLolt 


, 4iaa$U 

ijt j-Jt) 1 A ^ If ■ j U ^LU^IJJt jlj 2 GjIz» ijlA j^jJ t$jis SuIojJI jt L*j 

jl-fc Aa liiA't l (jlS I 4 I ^.jAjjjYt JI«jll «Lii( J» *■*> Jju ^ .*Hj~...~< A^Ldlt ajl jjJI J£ jlfl 

. Au = 0 £ia Jaupstl ^1 ijtJ^S 4A4J dtp* JjJul ( JiAIt 


©OO mlazemna LuJl IXo/fco 4 jALo)[ t±Jj£>l 



































/ iLLAM aUf I 



( JU03VJ Zjj* - i_dWI ) a jfnLjjVl UWl (3) 

U3-J t£j •>■*■ JjL_l» JL^jjV U—1*. ( J ■'*-< 2 ji ) 

* * * 

i jfijJ I ij-£- IJLl^ LjI j^r Vjx J>c / 4 tautfH«j 

■ i L-f.rf (jUl jLaU ^jL>iS JblMkjt jt 

dj-JL-w* tJL>* ^ 315ti.it 1 

w 

. L^IUa^ f JL>> 

Q = 0 •> AQ = Au + Aw 

0 = Au + Aw 4 AW = - AU 


^y^JI 4*Uf a*f 500cm 3 jla*M JlJjd gLwXI <j*ij p** jl U*s,r»i li'i /1JLU 
g-i^l JiU feihall OJj J$i4l >-dl uMftl 

■ 10 5 N m 2 wftftll bull J$Uj$ Mid crM 
\W = P \V CuQ it-viirttl J>V *Ljjl_!jJ_j1 3 .j.L«jJ 1 / yl^jl 

AW = P(V 2 -V 1 ) AV (V 2 -Vi)o^ 

AW = 10 5 x500x10‘ 6 

AW * 50J jjiLdt jiiJi 

10 6 Him 2 <ihi r>$ 0.2m 3 4bA* <^l a j^a m «I$A /2 JU$ 

T = 300 k a*« iyUaJl JUfr <uj(^ <*ja ^**a tali 0.6 m 3 $* 0 ! 

LnX = 2.303 logX J ^1 *» J$*4I J**« —*li 
\W = P^Ln ^ ai55i*i( . jOjIj 2jf>*}t ohr 3u«n /^Jt 

v i 

= 0,2x10 6 xLrt 

0.2 

= 0.2x10 6 x2.303Log£| 

AW = 0.46062 x10 6 Log3 
AW= 0.4606 x10 6 x 0.47 
AW= 2.197x10 3 J 

...it^t t -x 

^£s,j3 J-*U itLtfl / ^JuU 

♦W-VWOAAl/ ‘W*ii*UAl/Jjb*« 


dia*U* 

Log3 = 0.47 ^b*ji 


O m * azemna Isjo^I IXjo/-&o £0 jo/VcJI SiJJl^-1 















1500J j\*Mi ^UaJI a§j ajUl J <u l^U )**& g* f«l& £«0$d JU1 j /3JU* 
JUI j>$ 2200J t£$Uy ^IkJI &L$d JmJI <u k^U >» ojljaJI 

^$Ly rUayfca <UaU^i ^is J§^l Jk4i 46$ 1500J J-a* f»Ua*JI gU b 

*ik JS <i A u (OlbdJJ kkUJf klkll j j^hJI w«*1 2200J 

aj£x£lt^/Jail 

fUkifl 3Ui.lj l$jV aQ 
jjVi ^ jjju4 j**yi jv vv 

AQ = Au + Aw 

1500J = Au + 2200J 

Au= 1500-2200 ® -7Q0J ^Uooxr 2uii.(an 2 lbu=ji 

b j£*Ali Ji 
pUaJLfi <J\ 3Ui.lj 1 *jV A AQ 
jjvt oiiian fU&at ja^t <>. jiiii jV \W 
AQ - Au + Aw 
1500J - Au - 2200J 

Au= 1500 + 2200 = 3700J fUiUt AJsUaii 



4<m» <yu J&J ( 0 , + , - ) djUiiU oU J J|*aJI <i iUI / Jl^n 


? ,»UU JSJ tkjlj 


2u»uii asLwt 

Au 

JjJutll JjAjl 
A w 

A Q 

System 

3JU1I 

Situation 


AU jt jjj 

/* Halil 

Jjju^a Jiijt 

f»llajjt ^Lb 

0 

A -* ; ^^ 1 

(iLJLuUjat) 

Jl 


a 

j»UsOU 2 lJ£H SJaLtaJi 

AU jUCiAt ■" .i-ALu 

0 

J 

3 j > jw^ "> 1 

- Ws jp) C U 

J > ^ 

j-^ 4-a*jJU cU AJL«J 

^ Aj-al* 

Lat 

b 

filial 1J£J1 

\U y u^aiLu 

+ 

j^jl |»IIuM 

0 

dj ^ j A , 1 (' 

( A*S*.a Uja') 

iUyLi JlWIa 

J^i4 iwtJi iii*IJ Cr I 4-i5 

c 


fliaJJl JjlIjJ (j4 ary.^l ijljlfl J-Jj-ulM i-Jj m~it)j yjjJt Jtilll ,' ^iib* 



. ■ - Q — 0 l^IUAI (j£«J JJjil.i ijjS^i 

..^JA 

t syi^L±a\-Lj* ,*LLaj jjLul i^Unt^ i j*_£J J£ &. 
JjuiJU i f 1 -i ^LstlaJl Jl>>) JM>* ^ A Q 

* *JSj £y* 

AQ = AW * jia f**Ji alaj j^b^t J££i» ili^V 

# 

. ( AU = 0 ) I jJt id (^jUu 2Li±Aail ^SUaJl Jj£j I^jj 


ooo mlazemna 


LuJl l^o^ol W^O £0 jO/^LqJ[ <^J>£>I 






















Sli-tfl 3U*I 


: Heat Engine tijtjAJI 4£ILI 



nTtl 4— aK joj JlLf jj tg? 5Lu LSlu JjLilr AiiUan 

2-JU: ijljJ* 4^J ( Jm_>* *1£JLluj * ) igj\J m*> JJUA4 HLfc 

Tc 3 h-iivh~ i4 ajlj* XfcjJ jafc g-Jjitma <Uiitjjll ajl^ajjl ,J2ij ( / h } 


iLJLLlt A_2Ms)b Ajjxs A ■ ■'■*< ^aaJ ^LiSUI a« La£ jl 

_„. . The work done by the engine 

Efficiency t] - --—---x 100% 

The Energy supplied to the engine 


n = 


w 

Qh. 


X 100% 


Opposite 


Hypotenuse 


w = q h -q c 


J 1 


n = Qh Qc x100% 

q h 



<>j^ js j Q h ^Jsl 4AjJ |>» 1200 J Jibuti <U5W / jUe 

w^j dj^j J5 j 400 J OjIam 


* ijjj JS 2L Qc ^jL5*Jt iaiti ^1 ajl>^1 iu*S (b . SUSHI ae LoS (a 


W = 400 J ( QH = 1200 J uUaall / Jill 

(a) t] = ™.x100% 

q h 

71 = 400J x100% = 33% 

' 1200J 

(b) w = Qh -■ Qc 
Qc = Qh — w 

Qc = 1200 J- 400 J 
Qc = 800 J 

: Second law Thermodynamic tyjljill UWUi^JI J> ^Ul 

. dJUsdl Jliul aL*j1 JJaijV -i_£J j AlUall ^a> JlSjit JL».t ±a> 2Ly1^ajl L%«LUJjl jL JjVl jjjLaJI (>1 

Ajj(' U S ij taL ' u. lU I 43 LLJt JLaijl a Lao I a Juo 

. jUjLW jJLU 

: *L'M 1) 

4Jji j> 2uUc jau M ilu 4>£aU cLu J^r.in>\l 

^ y^~> Jam ,jJi I A*n Jwj 

£ JjLAn^j Jja JuV o 1 

- ilii 3UjljjJl 3Li£Ut ls? £l >atf* 

. iM* (2 ) 

joOm muxj *u£aU (Lu JuaImII j*» 

£3jmM b4 yjl L ^ l A Uj 4<r1tlT l ii» Sijly> 4>j3 l? 3 x 

. Ii^iiI^iIi* J-u yjl 4>Udl J^j y^l Sjly- 4>ji ^j^>1 




ooo mlazemna LuJl I$jO^)I W^O £4) iO/’^LaJI ^±JJt£>l 


































Jnil) I 

: ^LUft JSJ DjUall >»l /I gri 

. ^ic J * °"'j 4**^ w UJI 4* Id oyl^JI >0 4»S 4aU$d *i£W (1) 

.# 

. JjLu/ ^jll \jLyfc>r L^L^JO (3 

y 

* ILajt Ajlj^* JLl£ ^yl < JuLu I4JU L*^u*£ Jjjkj (b 

* JLLc ill ^JjL^ ^jJI \ * I <mi8 J^j^j (C 

. 4jJU-I AjI<^U f♦ ^jJsajj Lg_U *J*»- J>*o (d 

• Uodi Aji ju£. ^jjciiijjLj 1 iitifi^ (b / yl^ll 



4frj4 $J gljftil g* g$i (6Ui»Jl Jl$ g* J^kil £)IjAJI gU>*U ^ ¥ 1 jhlt oUtfl (2) 

jLftfiXI jjiiri g$d ( T l ) Ua^f OjljAll 4*)J 3 j cJjIjAJI gljAll <jfl ( T h ) infill OjljAjl 

glji JSI ffi ij) i» ,j-JI ojIjaII 

tpisuiju^^iii Jjvt Oijiisit (a 

j-SUJjUI>-^UJ y^CJt u>iLfl)t (b 

SJillaJi *»- j^jGs (C 

. (»i>JJl 'trSrfV (d 

Qj^j-;» ^UJi (b >fc / 

. UM g$i t>UI ^IjlatH g$ dttti <jA jeUa-JI j ^yLd2l r ,1m II (3) 

. j»Uau)l (> Ji*JOY JjI^I (a 

. Ji£Yj JU-jJl gift >»^Y (MJU4I (b 

* A-uL> (jjijl j*ltV<n Ajl^ (C 

* UjU ^j'fijj ^LLswUl (d 

* ^Uajjt ^ {a >* 


6jljA g$Sd U^tfi 


100 % 



d«l£ g$£ri gl g&M 4U* «jl^A *£W (4) 

• T c Si>ill 

• Th SLkjUku* (a 

au-ji jai {b 
0 C jijluj (C 
0 K ^jLJ (d 

Tc = 0 K 5 * / 


* Th 


2L_*j)>»Ji ( >»'-ai 1. 




*ju 


j^US j ijtj^gi 


©O D mlazemna LuJl l$>ais£>l ^4) iO/Ua)t Ui>£>l 




























JiUll | 

0.02 m 3 g* giu£U <ul$Jfty| j jl* g* g$u* | 0 Uai aftw /1g* 


fOUaJl <Ji*d ^aJt J*»JI aft <w*ai Jauall ftia 0.022 m 3 ojii (Oftft Jl 5 x 10 5 Pa 


W = P A V 
W=P(V J -V 1 ) 

W = 5x 10 5 ( 0.022 - 0.020 ) 
W = 5x10 s ( 0.002) 

W = 5 x 10 5 x 2 x 10‘ 3 
W= 10 x 10 2 = 1000 J 


/ JaJI 

j* Haul I Jul£ J[jJUi4 jJjtuiJ 1 43F asm A bJLqJU 1 

U>>4 \W -V 


135J ^Ly jlfcjl oJt J$a4l c^jUJt g6 tali jU <u ,UI /2ga 

<uia lull ^UaJl ij J-aUJI jyfaUI jlaaa 

Jail 

. ulLi A w JiiJl ) pLtiilt Jjifc JiiSJI jt Uj 

( 4.4 US ) SLSLpLujt 3uWl yl <^1 <£,1^ JiU3 .Lj-jjV Jjjj* *UVt 

.-. AQ = 0 

\Q - Au + Aw dUulj>4ijitf JjVl ujjlStt 

0 = Au + Aw 
AW = - AU 

j.‘. Au = - ( - AW) j iSJi jV 

Au = AW 
Au = 135J 


ojl>^ 21 I iitl) >4 2 x 10 3 Jftftla <wjl^ft 4a£W /3 g* 

. <*£111 6$l£ ftft$l . 6JjA iftjj Jtf I Jl Ojljftlt >»1.5x10 3 J 


n = 


n = 


° H ° c x100% 

Qh 

2x1Q 3 -I.SxlO 3 
2x10 3 


x100% 


r) = 0.25x100% = 25% 



ooo mlazemna LuJl W^O gu) iO/’^LoJI ?±j>£>I 












g* 3000 KJ OjljAll >$ 4 *a£ J i fl i ml 4Jjl>a 4iSU /4gn 

Ua$l «W;I^ «Aj4 £}lja Jl 900 KJ gb*ri e>b*ll *>4 4t& < Jaftli ) JjJaij <wJU 

. iLiSUt ^ njLJI JAjJt jtd£.U (a 

. 3Lyl^1 iuSUI AeUSU (b 


(1) W=Q h -Qc 

W = 3000-900 = 2100 KJ 

, uu 

(2) t) = —100% 

Qh 

= 2100 x100% 

7 3000 

7] = 0.7 x 100% 

rj = 70% 


Jail 


j*-y g*A 400 J jU am goay <bJaUJI «UaJI 4 mA» <t£W JliAl $Uil /5gn 

. AQ jU Mai (250 J ) Uabi 

C* # / Jail 

AQ = Au + Aw JjVi a^j^t 

vAu= -400J 
.’. AQ = -400 + 250 
AQ = -150 J 

mlaze ulllaJt ^ 3 j> 

jui aujjai j-i ibJj jru jut %»jui «-u ji 

♦+ ^ 

yu> 5 aUI lAJUwUU 

jui£U 2ub>l> ^Ai J*> 2U»^> yA 

SaUI J*IJAr« JjJ g hJIj 

2uLtfl 2&-JJI wJkfeU 

\yO> JMt+hj' 


-9 mlazemna Lx^Jl I^jO^qI IXj 0/-&0 jO/VcJI sajji^-1 







ilj§jJI$ <u>iUI <£jaJ| 

Circular and Rotational Motion 


ii>« Wl) dUlla^LI 


Accelration 


Centripetal Force 


Frictional Force 


Time Period 


Angular Momentum 



Uniform Circular Motion 

4Aia*tl! 4 s jAJI 

Centripetal Acceleration 


Tangential Acceleration 

^Ui 1 JyMuJI 

Eerth Gravitational 


Angular Acceleration 

ijjt jJ< J^ftaTJl 


Apparent weigtt ( Effective weigth) (jjjll 




. UjU 


of fi my A, A at ULi 


:enrina.com 




/ 4jall f l»il 

<UiLd*jl Asaj> ( 1 ) 

2uii (2) 

Ufei^a (3) 


* ^ J ‘ A JM j ajL> jJaS 



/ <y>UJi <&>hl| 

. j (i) 

* 4 «LVm* SUjbl .1 ( 2 ) 


►l«>UI<£>Ji (i) 

jl JLd« } Cub jL^» ^u.ujfc]l ^ 

jLw*A i£ j"mf) ijblk iSJl« {CmD ^b>blj *bjlb 

jl ijbJI *£>>> jt j^Lafct* J££JI 2_ US 


©GO mlazemna LuJl I^jo^I W^o gu) iO/’^LaJI ?±j>£>I 





































irmm 




I jti <u>UJI <SjaJI (2) 

-i- Ci—iLj j l h Irtl I jL UA LT ^ ^S>> 

Oik j^ul-4 J^jlj M.TfcJt) ill— iLj >a-£ ( ( nisi < « ^ 

J y C ) SiXJ A—il jj.1 « LJ&1 j^-ulLj* A—L*lS d_aLL^j 4--& 

/OttJU* 

, jjdu 2L A^fjJdt jllat ^SjJ* (1) 

. mat jfjJU pIjA uiVji £_ AS>>- (2) 

4«&uit *y>UI &>all ja\$A ^AU /y* 

. ( OjLj jIJLa* ) CuQ (*****^1 (1) J 

* ^ jI^IluU ^-ULl4 Ot ) J*J «"mU >i-il.U (2) 

^aaJ ^ 14 jS idjd\A dj£iX\ (OmaII oUil $aW /y* 

. f i *IH ^ t l^-tfl Jj IS 4j jjJ'I AVwiVT \ .SL ^j-j 1 i-Lt 1 a j.LluX L«XI £ L>uL i ) j 

Angular displacement and Angular velocity ~+*$W **0® 


. JLyljil ^LdJ umM 2u£jl aj^j -ILa btjjJI jdUS iUbjl j>bJ 

:<j*«bdl ,9^1(1) 

. - J *j■*- 4^-^JJL) 3 Lj jli <m>ij ^jJI ^UauJI 

90°= suitai 

mlazemna com^Mi t8o°= 

360°= Suji^li 

: £>fcj| ^1 (2) 

ijjjj Ll AjjtjJI luXI fllajJI t_Ll> 


90 <ujiai a_»jrpi = — revollion () 

4 

360 ijjjdt jV 
180 3Uja"...tt ijjtjJt - ^ rev 

360 ^jjtjin Ajji>n =1 rev 
720 iujtjji -2 rev 

. ^ tfaoJi 4 UaJi (3) 

iijijji V n*-. 2jtt 

--—- = — = 27T . ( rad ) a v ut. ^ ijjijiu jji ^liAJi i^a 

jJaiN • * - " 



§oo mlazemna LuJl I $4^)1 IjbO/'iLo QO jO/^LoII l^iJ>£>l 
















ttUVI jUfil 


, h r,tfjj ^jUmJ ^lc JjLdJ ^Ulji ij-il Jj! 3L 2UjJ£>lt 'iUjIjjl 



0 = 


27T rad = —^- = Ayj = 360 = iujjtaji iuj^i 

tfj 

S ^ 


(S)<j-#Aii - , c» , -, ...... .. v . 

, .. - i 0 ) 

(r)jJaall 


2 7T r a jji jJi . t> j>« * i£jLuJ 443 AX*LS ijjj S U»LLtj 

= 2n rad 


Q _S _ 2 /rr 


2 u^iaja i jurt't ( rad ) 


^IjJI ^14^21 ^ ^tUil 

SLlaVt diLJI 4.j.-"» ^U>tt JO*tt J^UajVl 


V »** 
av9 At 

As = rA0 


V = r 

* avg 1 


A0 


At 


- jtJLw 4 -(jlajll JjLalt 343 ^Jtjjl jidaiVI Ut 

^avg = |4?I 


V. 


avg 


= I—I 

At m* 

= rx ^avg 


V = 


[Kla0enna.com 

. fjbwJtU J3IjJt J!>Uaj2' x '■'?!! jju — [»^xU I : $ 

0 

T -Lfciyi JjjJjl Uj)mrt* Jjjljjl ihj>!« j^jLiiiJ ^jtr^l ,jLfl Ala\S ijj.i jjjLj UjLiC 

2/IT 


rxffl = 


2 nr 




6 > = 

1 


2 tt 


“ ^jLjij f jj^JI Jjt L 4 J 

CO = 2n\ 


1 

.jjijjJ 1 »4»j (jAj Hz tjJuLt rev/s jij f jijjjfi ^ - — «j _ " . rev/s ij-CMf;) (1) 

* (0 AAj-itL^ rad/s 1^1 OJ ( 2 ) 

. 4 ^Ud)t 4LlC, I flllWi f glj^Ufl A A>* rev/s dLL>-( W) (3) 


©oo mlazemna LuJl Wfco £4) ja/V/JI ?±J>£>I 
















A ( 5400 rpm > <ul$j i / Jti# 

. ,j-ajjalI itaj>v« ,jLc jdj (ti.-.m.^ I jA L*i ( 28 Cm ) ^ysj23\ jla .9 '. 1ft t/vl jlS tjt (b 

/Jail 

.(rev/mi) a^sj ijjj revoltion perminute rpm 

i ,, 5400rev 1 rev . _ , 

a) CO =- x -= 90-= 90 H z 

minute 60 sec s 


1 1 

f = - 90 = - 

T T 


1 


b) 4£bt?l JLl£. • —t* 


T = —s 
90 


f — CO /!&Ia*^U 


(0-2n\ >fc CO 35UaiVl LbjJ 

0) = 2^x90 = 180/T rad/s 

V = CO r 

V = 180 X y X 0.28 = 180X0.88 = 158.4 m/s ^^iVi 


Jl&i&y**) 

(rad/s) 3 iUaiVl ^ ft) V = ft) r Julai jiUaiVI jjLswV 

rev 

- x 2 71 , 3ujqi Uoi'j (rad / s } (rev / s) 

s 



4djS)ll d$&ll£ t£)S>LI 


iLSjj*- w )j J -" 11 p —-J* j_Jl ij j>ii~itt ( 3c ) Ojil JuMtifc)) 

- . .. " 

*1 ^ j j * * H IbAAj LfcjlJui* a 1 ^uLi i < j in j t -i 


L? ( ) &j &jil <imj JiOjLF ^j^ii^ir JLM jLull jS ja 

. ^JCSt ujitail 


V V V V «*. . | 

ac= — = = vf = VW = V —= &jLoJt j£ >« m Jj«j)I abol /4J»1W 

t 1 /f r r J * - 

, F c , .UjSjil »pl 


j_J dJjAHj A.Lfc>i2a / jrulj dJjAltl* fun^l ^ll 

jtU ^uj wBJJ ^jLuws JSj** dbGU t 


<u>|j <6>k 


I JuJ ob^JI $AU /gtf 


^^Jmlazemna hjl I^xm^I lXo/-&o go jO/VcJI ssjji^-1 














^4 UI1 i>4>U (>* 



F = ma 

F - F c , 3 ■ 3c 
F c = ma c 



| 4 j ...1 »t I dAfijJuJl AJVjU 4 j .^11 o ' ) 


F c - m 


(r of 

r 


F c = m r ft) 2 (SLjjtjji 3 lcj-ji 2lt¥_li 


<y-£^| o^iil j|^A« lAJt griJI (jAW /gtf 

- (W^O) /g 

- i**“**)t Icj— { 2 ) 

* jtM 44 >*U ^jpUJ 1 jUy-tl i n <n> ( 3 ) 

g*rf 4 jJbU /grt 
<ur£>ll d^aJI atiil£ <u>U <£>» alAil (1) 

. () Ufifiij jJLc, jbi^c / { 

Jntii) oiaiil$<u>U g^*LI (Mi! 4 Cj«i oUif (2) 

mlazemna.comnl * ( ji' Aa\jul 4 J UjJlj 2 

. <u>U <£j* J^*LI |^ AjJ ^>5jll J ni i ll oUul| o^Jt aUlit (3) 
. g>* jd fol g>u» iinhii n <y>lJ ^taJIgl JA /ga 

. f jjiao ^ a 1 _lu_} V <Ly^jLi(Tl ^ *—•*-* jV J _jJb jU»ULl i—ULiqJ 4jV j jjJt ■' 


. JJj g*a$ v <y>li <£j* d^*LI ^ic >^y <uj£^l o$dl gl JA /ga 

. oLyot £* 4-ubCU L*jV 5*s g 

W= F XCos ft 

W = F XCos 90 
W = 0 
Cos 90 = 0 


©GO mlazemna LuJl \fyaj*y[ Ijgo/fco jO/^L&M <^j>£>I 















: <jiiW Jit /g* 

«I*JI (1) 

- i-Jlutl (jjjjUYIj i ijJJt (jjj t_ijL>iUl £jja (a? A iUjjUJt <CSj-». i .i <ml ^*JI a^isll jSr / 

jia^l glj$J (2) 

Jljj jJLi j J 4lx > 0 pJajVt Jrtj ijS 1 j jV 


: <yjS>ll a»iil Jlj 

* 2Uu*U£l 41^>« 4->£*3 s^ 1 yr*i j^ajl 4l^ ^3Jt dj>£jl! £1 

olaiil *wiW 4i^J ^1 ^ <u>M iJ^hil fQMt&ll ^it >dUJI gc idjSjLI **^l uit$d lit /gi 

. UJi £*9$ v ftatftJI 

oj-i 4 >jLuI jjjWII jL>ijLj ^njiilma ^Si JjiUw,-v 13d j^giLUt j*c l$h3$3 ^\ij djJ^jJ, ' »j»1 J*jt3 u' S 

* Ji^ 1 CAfcH gjil21 fi gjjLLcr^ SU^iti vilO jL- {Mt}l < UX.^ diabJji JilG ^ 



# # : t 11 * i* 

jJ3b jj-c. |H-ui*tJl ^ LjJ^j- 4 iL ^ jU /ind~l jboVl jg^Vr a *C£4-JjbI $ *$& bJ jaTu jic«* 

/ 

* ^SliJIj JjVt 4^4 JpU u^SUaJ 2Upij ^211 ( ) 

jSjj* ^LxjU p j “7t^ 4" U jTj) <11 irt>4 i i <in t ^3ilt jiLjJi-£j^tJ ( ) 

£jUy*a 


LAAUil 

o$iil 

a 

jLduVf jjnj LJjj9iL3 

W = mg ,^1 jjj 

1 

■ U JV 1 j*ijlUi ^k- 

T i-La-o^M -Lu 

2 

t L ^ 3Uf£4£ 

|J N ) 1 ^■ t - 1 j, “ * ^W. -*IT ^J_*ATI j, j jjjjS 

3 

->L>bl 

f = /I N 4LlLc JJ ^pwJ ^jjt ^t-'. .,.h j nuxij^JI. jrV f /J LC" ^Vl jjja 

4 


®oo mlazemna LuJl W^to £4) jO/HjoJI <±J>£>I 





















Witf jJUaJI j yUbJI j0$a 1I j jy Ull «IU yiljJas ^Jy (1) 

• jUj SujiUt JujS^t (> J2t <>j 5U1 £* *U» tjijiaS utu J«50t sjaoV £ 

■ ^*Ull oliiU <i i ft ii1U JduJt lilhiii jdUaiy ^liiUj ii*m i Ht (2) 

. A ■«"- .V* ■ > ■ mi 


2 Lj^j» Jl\ 


I jti <yjjUI< 6 ^l 



jj_Sj o^o 3 ^>ju 3 upti >*Ju ^jii fut^j t yi wujjijtft as:>*}i ' 4 . u-yi 

4lJ^>J ! Jj I JjSIj fttfhlTn 4dS£ul£ lil U1 * 4 «IVMi* 

^ J>-SLj 4 «E^T<U 4- 

Jb- aiJ I JL£ ** ^£A" \a j. <-»! 1 I jj I ilSjjJt L Ui , 4-jjV * 4-j-^Ull 2tc>uJl 

J—1 JjLiS g^Qljj 4uuVI 4^L4! 4 ucjh^JI 4^ > kTm ^1^ LjJ jwfeC- l?,>1 1 
X-JJij^C UAJL*t JlL* 2j UAJ jjl J^>4 J.PKJ 4 l*ujY 

gjjLjtflj ( a c ) J-j^ijuJIj jj + iuj A-uatUJ,^ 4-fij.ttJl A>* 1 a <jlc 

A—Mfrfct <L-l 4UJ ! 4—i£j4>l j 4 l-uV t ^ j ...1 1 ^ rji^ti ^L>o I L iJjJL** 

TlJLJlMjJ ( 3f ) {j—i-wL+i 1 iJi^AJL J Li q MlJ 4 UjV I djimLfrll Ac. j*uJt 4 j ^J> 4-Jn^J^4 

fomqtf 1 4 pCjn^u jMrt* j-Ju jjA 

3lfl>Lc, LfcJL^o a r 4 ^U lJ Jbe ^ 3 *-^ 3 C 4^*1* Jl 


a 


-!■ 


a 2 +a 2 

c r 


tanfl = 3c 

a r 

0 Stan* 1 — 

a r 


3 41 irfv*fct'l jIJLa* I Ju2> Ji 

J-4 gjL>J& jb^jVl U1 


<wu 2 l yUk*4l ^ 



k_jL_iS jn!^ AS i.m, <it 1 ^ILJl 4jJbSjit 

l£JLXI^V* ij_fl ^ GL-flWil 

- w-ilijuli jy f s 



f s < /i s N ^ns^vi >u* fi s Cu* fi S N ^ oj^iv 01 ^*4 f s 

W — mg ijLuiJl jjj ^jUJj iUS jnU jkucU* Jj^ Jj N 


mV 2 

r 


^ /4N 




mV 2 

r 


< /4mg 


®oo mlazemna LuJl l^oi*L)l W&O jO/^IxJI ^±j>£>l 

































r 

a c ^ /4a 


/^s9 jyJj g? 1 a c ji 

^ = 4^ J* jj^ (jU'iM J-“ iJj^JJ 

* 

£1 U 4 JU iLS ^Ji^UiJ^ djL-uJl £1 ^jJLju t,lLfcj 4iISJ Ajb^jV 4 jI *54^1 4Jj Ulf 

* uUUj Amri 1 I rttnmUl j*>UajVl u nfi.u 

<« gl ojUyll g > hi m t gillai I 12m <U)I^mI jiaa m ^1 £y>Ja / JUU 

0.3 d)UAlt$ gy J*Um glS Ul £ijlaJI gt g^y gl g$i &jbl\ 41 y 

/JaJI 

V = V/ / s9 r “* V = VO.3x12x10 = y36 = 6 m/s 

Jl£ 

. oaa* 1I glj$j $Lyl $Lyb <uyyl$ 4 muI oAAb gullAll (1) 

. tfjSUJI jLuiI' ^ AjliV 3Uj50( JU^I i>aJ 1 Cy» J 2 i AjukUt CWJ iUUu».V) O^S j* g 

4jj- iyfc* UuAAl$ gl jfoU £jb ^J>y ^>Ij *4s jyi ^1 & ; UI (2) 

ijJin £yA JSt juidii dgLuull j <Llm*jI (jju A ^3 4 jSf g 1 

* (jmU^H 1 ^L>oL> L&jLuba lIIXjJ jij ini U U&jlj fo¥ 

441 yibia*U ^Jc y L£jU 4>t 

( 4_4^ia}1 vlojjl j4 ^*£1 jj;4^bjt ^LaJji 1 \ ;**-1 ) ulftlniitt 4 JLa£ 2LL*Hl *AjJaJt L£Jj 

<J-y>iair J^itJ 1 ij Aj_5 p£- JXa>4< J-j4 4 -jLh^J^ ijUCLui^t? ^L^wUM ( F c ) 2ujS>Xt ^LJ^U 

^L-jjSjiJ i^sfi j ^jVi *u^uxi $Usii ^*3 j^ju SI sin 0 2up&\ Jjvt ( N ) 

* ijU^II fjjj Jibu N COS & *LJ^LuJl UjLu - ijjIJLJl J^Sj- 4 Aji. i~^Lt^LlXI 



N sin 9 = f c 1) 

N Cos © = W 2} (2)^ (1) AJjbdi 4U^j 

Nsin£> = my^/r 
Ncosfl mg 

tanO =— + 0 - tan' 1 — 

rg rg 


0 Qt mlazemna Lx^Jl IsjO^I lju)/-^ij0 g& jO/VcJI <^>£>1 

















* jull J ^ jjJlj iXi£ JUlauV JjsVl ^ J^a 2LjjJ 0 CuxjJ d^lcl 41 j UI1 (1) 

^ JjU gt£a*v <ji*i ^Llu->-Vi 4aj>Io J^LnTJi JuLc. J^Sl&Jt £* UjU Jl^^j 0 2Ljj 1Jit (2) 

V = JJt^gr & tan 0 = // s (3) 

g *4 {lbj2l Jjjg 1.5m <&«dl jaj*§ 120m lA<>Ui«il jJai «y>U jUaa <&* JLU 
gl jiui ^ vS^I «*»' u 0.9m «4frUI U*tU <U»,UJI IMU ^ 4Ji 

. gWU 4JI 4b jit <y >M 


sin# = 


. w uuu _ 0.9 _ 3 


>>J 


1.5 


0 = 37° j£¥i asun j*. siyij 


tan37° =- 
4 

V 2 

tan 0 = — 

rg 


4 120x10 
2_1200x3 
4 

V 2 = 900 

V= 30 m/s ^ 


mlazemna.com 



Jail 



0.9m 


/ jbWJk 


jiil «WbaJ! Jl > ahlillt j$Lyt J^lUdl £-*3$JI J6 <h4ljJ £■» 4»ljill mSIj 


Jji^ jjj JLfcljjtft ij'n ^>^**-* jjj Liftj i.n^Vvi ill 2_ Ltfjjl. l*it»y lTj> £ 

Fc = N Sin 0 

Mg = N Cos 9 


c 


= tan# 


mg 

v 2 

m 

-— T — - tan# 
mg 


tan# = 


rg 


2U-2JU 



900 mlazemna LuJl I $4^)1 IXo/fco go O/’^LoJI «±J>£>I 






















jl uu ^ 80 m jIoa oa yjyU ^jJs ^ic jm| <ujUi <utl> m£I; / JLU 

gl Uit 72 km/h ^UJaiL ^jkll >« ^ ^IjJ £* *W <u$lj 


tan 26 = - 

2 




Jftll 


m/s km/h >• iutj-jt 

..72x1000 on . 

V --= 20 m/s 

3600 

tan* = ^ = -£°£- . 400 . 1 
rg 10x80 800 2 

9 = 26° J>aLiJt« 

90° 0 4L)J 1 j ■*■ 

90° - 26° = 64° 

/u^WJfc 

v LA** « 6 aJI ^1 >kil 4J£$ jlj-UI 4 yl Uyjlj— lAic 4 c o>UaJI J*« 

aJLfc ) <n~i? e ( >; i- W l ) 0 jjf 4 l,r»-H< j* 2 LmU Aj^UsI 5Uj4 Jj» 4jJa 2 

V 2 

tan 6 '= ^ Jj 3 t 4 ji *.» 0 ajjuit jt_ . «u^i ijiai«Yi 





1^1 


4? I * 5 t t 4^ HI *■-. ----- ft hi>iU ^j-ajY! i_ii^ > ij_2 j—A ft mfolt VVrea* q \ 4)! 

g ~ 9.8 i\ Kg J -j o c Ji um^ 4jU3i 4 >ijLj qj$^ 

i t i t l . ft ii U> *U ft-i^^tJ 1 JjLu> IgHIm 1 ^yUl i^oJt ftiu^ jl Wgpp JjjJt Ul 

* jnc*>vmJI ijjJt jl * 1 \+trt+ $L ASjj ^Uai it^ <_d2l_j m <G-L£ y.tA^ \i* JjYl 

. Jii*Yi l^l^jij ( mg ) lujAUtn A>a * M » 


. ^l&Vl ^04 l^tL>ulj ( jjluJl . Wmtl 4 Iiftjl ) ( N J Jjaidl Jj I «yyUli 

• jjjJlj JjA\iai\ jjV* u^b- AajjI -!L-i^ 

1 I j iidllj Joxju <UjLj J^lj jl JLfiLtf jl «UIa1I 

a = 0 

■■■ jV = ma -> Y F = N-W 

ma = N W 

a= 0 CiV 

—y 

Wreal ^ ^a a ji Jjyi — (jUiH )(Wapp)(N) 


0 = N-W 


—y —► 

Wapp — Wreal 


©oo mlazemna LuJl IjbO/'iLo £0 JC/V/JI 


















MrSm 



Z F =ma 

-» —> —> 

ma = W- N 

—> —V 

W ap p = Wreal-ma 
—^ 

(Wapp) ^jrhWMT 4>1 

—► 

( ma ) jUaIU (Wrea!) Aijj Jil ilbiJ* oJJb JL 



a ^ JyfflLy JjU Jjuall , aim 

—r - ;—> *n 



mjj- 


J _ 

w=mg 


Z F = ma 


jAfcoJ.1 i. Vr AiV i-JU W 

■ U^Tt ja 4 jV N 


(a}^lj t ^JUI <UUJ1 

i‘t 


ma = N-W 

—^ ^ 

Wapp = Wreal + ma 


iJA 4r (Wapp) ^ j.AlI-411 jj^jl jjl 

—^ 

ma (Wreal) i <uj_$ jj» >jSI 



N 


m U 


w - mg 


a y j_iMzn jLa ( jubati ^v.; Ujj^. ) b$e*M UaJL* Umll ji£a tjl > <JUJI 

. jjjiJI Ll m j^£j$ g uJjjV t 

^ _ i n 3 ->r i 

X F = ma ■» X F = m 9 

—^ —)■ —^ ^ ~—^ ^ 

Wreal-N = mg -«► N = Wreal - mg 

”4 —^ “—)■ 

Wapp = mg-mg 
—^ 

Wapp = 0 dafAuJl <UL>- * p,..y\t flJjul JQJU 


<£^JI ji t£>feUaJI £j$J1 & dm« iuiLaf 

/4Ja>SU 

* l j>jjaJ 1 ^ju N JjlaJI ij j ( (1) 

jSj** ^L>o< ^>w-Sj£ £LST (ilj wi^>» ^IjjJlJi >-£>« *L>oLj 4~&L>u 1 glS ) ujj l^ 1 (2) 

- U-JLll; J^SLj 


®oo mlazemna LuJl I^jO^I W^O £0 jO/UaII ?±J>£>I 
























MjXI OjSJI o«U <UU j -2 


*-*^ 1 * 1 ' ^i a--ijVt Aj_oi j_s>« >j l_j. Aptaji *_s^ jSjj» ai ^i ll» ■> ■;>•■■ ji —.'liaji j*. 

* 

* >£>i* at^-yU AjSf AA\jyt UjIj mg ^jUwJ W re ai uj$3\ *jl ^1*4 l<2u*j SLu^jVI 



Jj^ll £#11 - jiy = ^3*2Jt 
SjiJI - ^2-jisBll jj$)l = (N) jj£\ jtfJ! .*. 

W a pp = Wreal “ Fc 

Jj Lfl ^3 LU Uj jt t r^f <lc.jyu j j^SLj ^ulodll * * r 

4^lc1 4bi^Ul4 ijjS3 jnirt ^jLuj AjJ^i a^dlt 

W a pp = W real 






oj$* { >*>U ajt^ 1 

: 4 » ( 2 ) 

Aw j}y‘ - ^j‘u3iJi=s^i 
5^1 - tfUwii Aw a3V* 


Wapp — Wreal “ Fc 

A 

c 1 ^’u i f V* > L> ^ i jlS I a I ^ 1 L^-> i ^jpjc, ^jVi l"m a i j s (i) 

. J.iLS fjl y? jJb UaJ Ajj^J d uimTU j /">LiU» ^2) 

hi Jj* lj kJjJa (2) jr-JsajjJl , I wOjjS (1 ) 


T^iJ luj ji h \ n J?jLdyJ AjJ^jJ. 1 ajpdll j flin ^jLuj A^yuJl jjUl '(I) 2 

- jS>4 jjlS ^jtwJ OJ^* 

J-^jU lal L > - JJij ^LjkJJfjatl ajtJiJt J_aj jtjjjtfl 2 U:j^ jlS ^ulaaJl A^I /y* Mj^Sl W£ ( 2 ) 

* Wapp — Wreai Uj^f^ >iua ^“C j j Jt i , rr AlLc ^ 1 

o lU>-^^ J j ^ j i ri jVl ij^fl ^IJjJn3 jCIcj^u jL^ (q*tuat}l wjjJ&l L«i£j 

* lUJ^ JjflJ uOj^ A^j-uj Jl Ui£ ^1 - ? 1 V S ii> JLlc 


O mlazemna IJ 14 JI Is^o^l lju)/ , ^ijO g& jO/VcJI ssjj ^-1 











gj$lt) glj*M Qs\ji jl^wW ( gj$JI g^Uii > jl>*6 uJ* (60Kg) 4hUa j&*m «juu / JUe 

m 4I g$& 

jt 

, ACj1C j- ^ > LJjCiLC iJJ j*>C«j ^3 

— 2 m/S 2 U>aU Jjli(b 

■L 2 m/S 2 JomLLi Ul^aU ^cLd (c 

( g — 10 m /s 2 ) ji ^ajVi jji l _ T x^ 

y a**3±* jpJsuj ijUJ >*tJ' JalaMI JaII 

:tf ijyiajb6ii (a 

. 9 = 0 Culj»» <CC1C AdCj^uJ ^^LcVl LJjjSLC i lii i^t I JJjJ^u-i Cl 


v F = ma = 0 

— > 


N 1 



N-W = 0 


— ► > 

m Q 

N-mg = 0 


N = mg = 60 x 10 = 600 N 

w J 


t 

V 





I F =ma 

W-N = ma 

^ ^ mlazemna 

mg- N = ma 

N = 600-120 
= 480 Newton 


N 


m 

W 


t 


i 


5^QiajUJt(b 


2m/s joMLb jjcj 


Jil 

v V^V ' >* 


-> 

Z F = ma 

—► —> —► 

N-mg = ma 

N- 60x 10 = 60x2 
N = 720 Newton 


■ CJQ14JUJI (c 

2 * 

2m/s ^- * ‘ 1 \_jTLA ^ 



J-iS 1 

^djaV 1 Jjy *>* 


(DO D mlazemna LuJl I$jO^)I Ijutffco iO/’^LaJI (±J>£>I 














: I QljUafl >» JSi 4^ill OjLaJI >41 1 o 

oUil —«L J>I.J jU t>c Jj^y (1) 

<t£ aImU (a 

(jtjjall JS>* iUab (b 

Ilf 

Ai jJi ^ o-uu (c 

^ ^ I -iCo a jS ^ Ij (d 


(jljsjaJt j£jj» oLyob (b >* / 


I j a$*Jl gti 4^ii tM)la <ji§ ^>U jU 6 jLm (2) 

2UdbojVl iLuiL^tTI (b jjfrtSfI (3 

- JjjjJtbJlj AjWiill C* 1 jtl*l (jjJ dll£2>.Vt A>£ (c 

* AjLwiji ^jJLc ij {d 


* i£jjla 3 \j ijLtuJt lj \ j LL> I ja CKSC^YI 4>3 (c jA / wl^JI 


jrfl^y gifcfctfiJI j£A U^Lfcft J g0j2l ^dya o^l *Uj5jJLI o§a1I (3) 

^jl jJt j>t^rfT \ 4bLu^j (3 

lAJj^ SUaWjj (b 

ALL^jj «. (c 

{jMpuJI 4^u^l> (d 


mlazemna.comP 


^ iH iiitl ^LaoL^ 2 tn LmjfrJ (d jA /h^I 


o^JI gU ^jdlill OjLm >» *4du > if Ini UU miLi JJUaib t£>U jUw ^if |M dj^y (4) 

jL4t JJj j <wlfej <%&>UI <y»l 
<uk Cuts u* ^jj (a 


F c =^ 

j tniih 1 rt irt' hi^Ld] f , F c w ^uj iU^ 4y&5AjJ* 

—^LuaJJ \ I J ojjJ ' 1 114 


4.jlr Cats Up 4 wLuaj (b 
ACLc Cat£ U »4 j*a£I ^jru>» (C 
4UJL& CulS L^4 j^tSl Cj^j- 4 ^jjt (d 

4Cl^ Cut£ Uj® Cdj (b jj£ / yil^ll 


mlazemna IJ 14 JI 19 x 14 ^I IjuV-^o £& jQ/VtJI 












UL.VI jUel 


ftjhi yydi jiil ^ A*t 6m/s ( 1200 Kg ) Lb*li£ ojly (5) 

djUJI ,jJ* 4i»UUI <yj£jil &$iJ1 gl i 30 m 

48 N (a 
147 N (b 
240 N (c 
1440 N (d 

1440 N (d J* / kJ$ait 

gj$JI gk gyiljaaJI j; UftM $|£m 2I lai <uu£* g* jaiA JLUI *is (6) 


l&fia&A I 


F c = 


mV' 

r 


1200x6^ 

30 


=1440N 



.^)^l 

4ijj jj.ta t j»u^j ( 

^2u5sJ 

iQjj (C 

(d 


w ^ Jl Ji L^J Lui ( JjM& / 


gif gl£iUi <u>il4 <&*J *4a-dl jmu yUSII <yy^« j> <ulm.lt jUaa (7) 

y ajLt* g* <Uau Ua$l ^ 0j$>» &aJ ;liwJI <uj* j gdUII --‘ M >$ll gj$JI 

W a pp ~ W rea ) + F c {<; 

W app = W roal (b 
W a pp ™ F c — Wreal { 

W app = W rea , - Fc (d 




w app = W rea [ + F c (a 


/ grtyaf^JI 


F c = W app — W rea ) 

•*• Wjpp — Wreal + F c 


t bUB4 

1^ j* 2uktfl 2UJI wlbl 


(®) iJJ ^7 nlazcmna h^H I^o^jI Ijuj/^o ge x>/VcJI 


















. gl <ujS>M a$*JI 4dU« u*SI (1) /2g* 


Fc = 


mV' 


Kg 


m 


Fc = 


s 2 Kg.m z Kgm 

»_ - _ °_ = 3 „ = Newton 


m 


ms 


'• |jll$ . <w e>^» <ujS>« a$d g* ^>U jUm jii gl *maJ g&u JA (2) 

C yLi 2_!L>» i_j gjJiii jl i h<i )jJ —j jn hitJi jJ^>o Aj j£ >i* jV 


( ^ J A-Jjt A*£.jM^ wt«3l Jll^AdJ 


? Uii$ 1 — U;: A <uyU J>mU ffr-oll j>y gl gStM JA (3) 

4—lIc iL-^-jLSjJl 4Lm>*a jl ^l ) iLjjSj* ajA (j* *AjV f nm^ - jjV (j£*jY / J 

- bJGa J^MG tJ j X- lfl J-4 JUjAJLJ \ t fiilCj Aj { J ii rr> ^jLluJiV 

Ufcu^ jJ* <Wi5>a> «lu> J^aUhi! gt <4*4 «u>j gl 4AljAll mSIj gif ma$4i / JJf (4) 

. j£1 g**» <jdul 

.y^ij c l_lj <Ll-u/Ll« 4 -U-^j ( N Sin rt ) [ J-Jki 4 4 —jii <#-^3 i AjjJ< AjUJJ J 

* juSl <jiUajbj Ajlg jWil 4- 

mlazemna.com^KfA 

M iy'1 Uj£>a N i i AU*4 ^>ld jUm gJfi 4^^ gl (tuil g&u Ja>a <£( udi (5) 

. JJd £*4$ LmU* 

> < (3^bbjV I U5*M 4 -C.jmJI *L>jl Jad£ ^> T t3 4LjVl j-yjl A*Gfl 3 jj 

n [ 4 <1 Vi < a 4_}jyj1 J gl I ] (3 q) Ji j^ .[4-Lu^tJl 


ga$aJI —U g*i^il ■ 4JI j 4c^0^ll 4 II 4 I g^ <111 JUaul mm U (6) 

U»lj$j «byljl|JI 


JiljiJ SjJa 14 j\ at*} ^jjjjMXI >jaJuJ 3UjiUi <Uj^jll J-4 J 41 jMjiUlj cUl GlJ-Laja gru JjdiQI AjJa gV J 

* JftLuhUl gd^> tjjJiUl jjt g-uUll ^bob Aj> Z H 


©00 mlazemna LuJl l^>CMS£)l buO/^Lo £4) jO/'^LoJI ?iJ>£>l 





j$Sy ^ iifli ^idlOm a^Jaa j|$A to$d j^- : - toj /l^i 

<r ^iti ji t£>UkJl >$i1 ^ oto*Jl 


F c - mg - N 
Fc ~ W r eal — W app 
Wgpp — W rea | - F c 

0 = Wreal - F 0 
W rea , = F c 

mV 2 

mg = - 

r 



W 2 r 2 

r 


= W 2 r 


yy _ 2.TX UljjJJl J4£ 
T 


2;rx1 

T 









mlazemna com^^j| 



T = 6.28 Sec 


^ to tod gni iiil Jntil l jLaj *to}2l a^U <uj|jJ1 4«>aJI jeji <jis /2g< 

gfltoll Itol i£}Alto gj$ll ygStoi fto itojSH totoll jto 

J^SLj ila^ die JaJI 

Wapp “ Wreal “ Fc 

W app = mg - ma c a c = g jv 


®oo mlazemna LuJl W&° gu) ja/^LoJI <^j>£>I 


















gdjill gJta 


^*1 SMM J > >t *1) uMftl /3grf 
. 5000 Km gfl>31 

/Jalt 


F c = 


mV" 


F c = ma c 


(D 

( 2 ) 


jrtUjLsdl ufjL^j 


mV 


ma. 


j 1 " 1 " 1 w>>.wiiiil (jjSUajiU* IiIla AjUS 


V 2 W 2 r 2 2 

a c = — =11-1- = W 2 r (V= Wr) 
r r 

... 2 ;T X iljjjJljAfi 


2/rxl 


a c = (7.3x10' 5 ) 2 x5x10° = 0.0260 m/s* 

120m tjdlftl Um^u j* *LW 3.75m 4*>U **$A6 4j* 

,jUll 4iUI £tojl wMftl 29.698 m/s Uhl dial! aljUl H 

. UwUU ja &Ji U 

" y^jiv^ j>!) 

tan.^ (29 - 698)2 =^-= 0-734 
rg 120x10 1200 

0 = tan' 1 0.734 = 36.278 

.•.Sin 36.278 = 0.591 

0.591 

MS 

°- 591= 'T?f 

£L^>St= 2.21 m 


24hours x 3600sec 24 x 3600 

6 - 


= 7.3x10‘ 5 rad/s 



MM Mm & 0jtM jfcu ;U« (J wyU <>Lm 0 >*i /Sgn 

M 7000Km 

.«jU* 4 >*ijt j^Uait (1) 

jljkll Ijui -Lie (2) 

6.67 x 10' 11 ” = G »un Cub & uia 

JOT * * 

Me = 5.98 x 10 24 Kg = ^jVi 3UX 


900 mlazemna LuJl U«/fco QO 




















iMf I alJ*l 



F = G rT1 ^ .(1) ILtfiUJi o*sa 


(D F c = 


mV 


( 2 ) 


Jail 


mV 2 = ^mM| 


v 2 = G Me 


V = 


gm e _ |6.67xio'"xs.gsxio 24 


7x10' 


„ 139.88xIO 7 __ , n3 , 

V = J -—-= 7.5x10 m/s 

(2) ft) =2£J^±i± 

V _ 2 71 x i m 

7 T 

V _27T xl 

r " T 

T __27TT__2 


7.5x10 3 


43.96: 

<10 +3 


7. 

5 


T = 5.824 x10 J sec = 1.618 hours 

mlazemna.com^fiflM 

I jli 30 m/s ^ jUajU 200m djlaii pdiil - A jmu 6jUmi /6g*. 

.1000 KgdjMf^ 

. 3UJM1I >1' ij»l jji>^ 3uj>Ul ju* (1) 

J' 1 * j j *" ^4 jLuIl I f djLuJ I 4LJ ^iuJ I Li^ f.1 ■ 0.8 j nil I JJUo>Vl J 4 IM jlS Idl (2J 

/Jail 


f s =F c = 


mV" 


f . IQOOxQO) 2 _ 900000 _ 150QM 
s 200 200 

V = v /// s gr = Vo.8x10x200 = Vi 600 

V = 40 m/s a^jji >t& j* 



rnlazemna IJ 14 JI IXj0/-&0 f&o jO/VcJI ssjji^-1 








































: rotational motion & >all 

, 4jb Ldj ^JL^-i ^y» jUjt 4*JU IjU jrUi4 JtjjJ 

» * | * *+ 

. 4Jj^xa jJj->- jbut ^ j (* I j>-l 

4- >*? J5^* J>*“ u*»>* ubi- 1 / jjbai j^ji 

.(J&uJl ill* la7 l^ l4^ j) <1 O 4t-i?l it t 

4ulXj$ \V\4k) jl jJAdV i^iilt f*Uuu?^A i 

^ ( y ) iujtjji 3u.)jvi j-aiii sljilu 4 .»lluoau jsazir ^ijja *iai 


( rad ) 1 ft «•>i ^UjijJLi i.iii o 


0 = 




r l jfjjb s imMi 



: (ft)) «y$l>JI 

- XijIJJt 4->^1 j 5A1 ^,-UjJt JjLddl j-A 

(0)j ( ) i>23 




f U = — ( 4 -jj I nTi4 LiUji 4- 4^Jjl n> <* ■ n^fcT* J15 lil ) 

rev t s ji { rad / s ) (CtJ) su^jlt 3Le>uJi 


<u$l^l 4t>»J1 oUil 

<—d-SUl i-Ldi ^ k^ALaol jrlJLJ$ fcjt U^U- 1 >uu^ ^_yic t^AL^ul iL4AL?ol <Ll 4£ (££)) A-JjiJit ^LCrj^uJt 

jLx>! ,jll ^L^jVI 



j l-ul l ^ .MTfcf* JIjjj jLmU —aij -lJJ 4jujV1 uLlssVi Jjl»o ) 

J£ojJI V ^ 4-JjlJJt <LC, j-uJ » 
^LJaa^l (j^J ji Uut 


v= ft) r 


] 


r 


<a) tftl>ll 


• 3j)lJ^l A^j^iS I ji_i4,it (Jjuttl jA 

, . . „ vyv iW Wf-Wj 

( un >03 ) a - — =— 1 — L 
it tf-t; 

rad /s z ^jhj L-3 & J^3 jlj 


: J^ybJI atiil 

JL£ ijjlJJt ^Lcjhult ^boU ((0) WLjjIJ it ^LCjoiJt jL>ljLj AAL^ot 4 l a AL>u 1 4j <K ^jtjlt Ju^hjlUI 

tit Jl 1 j—uJi jj-SLc jjjQJt iL ^jLuU ^»jju AJbtJi 4-i JjaaTJI 

(J j^kLc 1 jJL^ut ) JjtiLol! 4uJW ijLuU £U^i 4JL*^! S-^IaLu J ^-*^11 


(D j) O mlazemna LjuJI 1 3 ^ 0 ^! Uo/^Lo go o/Uoll 


































: J^IjJI Jntill j <u£l>JI 4>aJI 

2tlaLjw l^JLi ^ J& Jmu iy-bdt^Jt ^tydl uVaU* j! 



nii 


tA 

COf = (0, + at . 

1 

V f « Vj + at 

1 

0)f - CO 2 + 2ae . 

2 

V f 2 = V. 2 + 2aX . 

2 

9 =0). t t + 1 crt 2 . 

3 

X=Vjt+ lat 2 

1 2 

3 

C0,+0) 2 

6 * 2 ‘ . 

4 

X= v i +,/ ’t . 

2 

4 


£*a$ v wyU <ulj£Al JaaLI 4aj £4 f^*iU <y$ljJI jaiy jl g&at JA / gn 


* CuU jlJLHl c lib *-4 l^AL>ol ^-uu IjI jnjj-u dU&L^ol A-t4^ djjtjjl iLtj-uil JV ^jljjUll j3>v* ^l>ul JJJjj ^ju J 

A*c 2rad/s 4^JI wg& LI Of = 3.5 rad/s 2 y$$lj J^m 4a* j$aj / JU* 


t =2s t = 0 |>»>JI g**i <Ua*JI Uj$Ai <u$l>ll 4fj2l U t in =0 ^>JI 

Jjij,jjJbj , ^j_jt-irtT 1 rtjrt'l btjjJJb ( 1 ) 

tf = 2 sec Jy#jit -LLc 2d«iJ 3ujlJit iu:>uJt jiaiUU (2) 

(1) 0 «ft),t + 2«t 2 /Jail 

0 - 2x2 + lx 3.5x(2) 2 =4 + 7 = 11 rad (radian )_j 2u 5 i^n 


11 rad 
27T rad/rev 

(2) t = 2s 


= 1.75 rev 

mlazemna.com 


CO f = CO, + Oft 

C0 f = 2+ 3.5x2 

C0 f = 9 rad/s 


■ <fcylj£Ail 4^11 ( |>taa d4$*£« > Mjd IaJI 4jill Jit /gn 


jl H I 4 (jJLc j^vU ^LulJjp JlSl£Jj ^*itl ft m^l uUuu> ^J-4 ^ ^ l£UjJ J 

- (jtjjiA Jj->w4 L^JLu JuuJ 1 

. i<fiHii io j*i &*at iiohiia 4 jaJI g$& /g* 

U Ju-C 4 ^IVTi* dLuljjjJ) £ 

* 

* Cuij JtjjJtlt j>>ui “ (M) ( Zu\Z *3bi^ Jjult “ (I) 

- ^LdUuIl ojUi^ ijtjji 

UjUri& S3 A^iv; iTi ^LutjfjJli d£jj>z !i Ui 

- >-uLb “ (a) * JtjjjJl J 3 >v* $ L>Ul ^4 |LLj ” (m) jl - Jtjjojj JJI J4*ll JM M4 ” (I) ui 

. >JL~U «bu1 *jV JUJt icW Wjld£^ bbj-^ U^rt’i ubi^ Jl^» 


©0 9 mlazemna LuJI W&o S' 0 






































: itfUaj (I) tjdUl jfraaM 

iLuljjaJl ZSja tJt JjVI ( iUjljijOJI JO-wlt 


nJU «> « V»*ii » i-i iij j '■■'I jl jjjf—H ^w« *L<£j^g}i <CiiL»- iy£- jl fl i n^ l j) 1 

-- aj^j^ irt-J 1 * *r£ 

I lAll ^ 

^ 1 Jud p j j “^J * l^n 4 J Lall jjb 

. gm . cm 2 ji Kg . m 2 L$jU> ^ ajj-Lt 2u*£ 


I = mr 2 | jijjjji ^ r * iosj) ^ ititaui 


*body“ *i + *2 + *3 + •■•■ 


eft 


.-^iiidrirjl bJvII 

iru * **»? 


ks r~ J§£± 

(ch-f 


Hnlhw-nlmiSrr ^ 


J>>- #-1 j^-1 j j i rtnT I p_j>c g nmT i lT jjl 

Su^L>Ci1 o-la£ yjioJi j ft j -Vah j*J-c {<+) 

U»«j jftUt /g- 

ft ut'yj I *-W^ 

pitfjl a£L£ (?) 

<j£jJ jtfbtl' Jj-^tJl 
2LL^bJi f La^iJl 
. A-j-w -Li^l < JlSLui^tf 

Anvill 


j 



IbcEra^Mf pi#*« e;ft 


C® 



O* 


Lh , T , u([U rbcl 

^ ► -JL A*L* 


-*K 4 nl n[lttprfi 

(.-{me 


Jo, ■ | Ml 1 * 


^ I ~ Anir 2 _^a jji jjUs j j j^.i i rtj j 

> 4ri „ 1 + \ij J^lc. A 

AjLull jl Ji^mJI JL. ijte mu ^y-i I jJ I jj) irtil) i f ^-c 


udUail 

^jjw lAJifti a j jut a*jiui j*iu i j*b i-jj jj jjj ^ii 0>ub ji 

jAj jLu^fl a«»y> ud u*> &a$>03&\ 4«djJu ^ SdUl 
SjUI j-j Jb. J-j >. yLUl JjJcdJlj ’udUJ ajyjl> 

>4 2uWVI»bMjl wU»U 

i ^ ., A , A .t l 

/ fMAAMNni f mUSM 


(DO O mlazemna LuJl W^O £4) iO/^LaJI ^±j>£>l 















Jlifit 

: (> *«S)U iiSjail 

^ic ijLuiJi S£>^ ji Jl* ( 4^^.i ) 3Vji* {*-“*>- gj^Jj lil 

1%-u^ UJ-S3 Lf-Uj ( ^L-u^ji 4*^ 1 4-JL£u1 4*>* ) J^*j £1 2- L&&J*- (***?J1 14*1 

* i-Ulj^JLfl ^LUeaJJI (jruSUall ££4M t^jLuM 

KEiotol = KEfrans * KEp G t 

a xU^"i ( 3 Ui jjj g 




KE = 1 mV 2 + 1 10 ) 2 

2 2 


: <taJull 4f jmiJI >y <uUaJI 


ijjjlj (j - ( * J 11 1 '^ ^ ^ If> .L L a Ajjl j Ac>uiJj a )»Jt» JJ-AJ |VMk JJ ■ J ‘~*' 


^ ■j j .j. 4 l^L>ijlj OjLj L&jIJLoa 4_cj_tujij f > JifrtM ^jljjjJ 1 



: t£$ljJI J.ntTHj ^MiUll J ntill jt* <u^Uil 

V= co r 

A V — A co r t ^ i^- i a ^ % 

\ v = ^ r mlazemna.com^KM 

3 — rCX ^uj i*i i jJuajlUI 1 3j k~t * ^ 

. a T 

-x (X ^ 


jS>l (1.5m/s) 


&UaiU 4>0 4*>*d g4ft vM\ £bw 6^ 6>£ ,JL4 

jlifco maI (0.2Kg) Lfe*i£j (0.1m) Ujfeti tboi yl£$ lfedL£ 

. L*j£>» jUl ^, 1111 1 i j t t L*J)>>V. J>>- yr*l j^l 1 Aj>mV>I f >*(1) 


I ( solid sphere) = 2 mr 2 ji ui* 2 ljsji jus^i i^u* (2) 


JaJI 


(1) 1=2 mr 2 
5 

I = f x 0.2 x ( 0.1 ) 3 

5 


I _ 2x0.2x0.01 = <U>04 _ g x 10 -4 Kg m 2 
5 5 


I = 0.0008 Kg.m 2 ^jj\ ^ 


mlazemna Lx^Jl \&& 0 l }\ IXjo/-&o jO/VcJI ssjji^-1 



















, . . 







(2) 0) =— = —^ = 15 rad/s 
r 0.1 

KE = KE t + KE r 

KE = -mV 2 + lift) 2 = —x0.2x(1.5) 2 + 1x0.0008x15 2 
2 2 2 1 ' 2 

KE = 0.315J J 1 

: (Ji <jdUI >$*d j^dLi) y9j*JI 

——————— ----------- * 

^jtwj AjjS iL^jLyi UwLlc gJJU k j$£jk |44-**J* U* Lluij-i 

| 0 > *uk >1 lil dj$*» j£» '&J* djAid |MmA 1 UU /gn 

CU3> lLU^ uu-al i j £ 

# * 

jjjtll UJ^ Jjj* f n in^ U 

—► -4 

Ir * a 

—> —4 

I> - la 

jUj ijJij 

N.M aj j^jIi ^JjJt (* 

. 4_Mfc£ I ^jlilill fJ-Cr ln- ' i-U gUpt^S 

j$^4l >» glj$ JU ms^mi 0.2 m UbiJtf U jUa 1 Kg bfa*l£ aiLff <ul$la*l / JUa 
IAjIjm <^Ua 6$i gijdl W^*s IA*£a$ ^jS^a g* jlM J i jflfaH Ubj$aa 

►I10N 



mlazemrr ^ w 


lu. 


F 




* Ul jj Jj t 


( 2 ) 


Jail 


-> -> 

5> =la 

1 7 

r xF = — mr 

2 

0.2x10= i(1)(0.2) 2 

4 = 0.04a 

a =-^— = 100 rad/s 2 
0.04 

(O f = (0 + aAt 

CO f = 0 + 100 x 5 , 


0 J31 0} L X = 500 + ° x 5 = 1250 rad 


a\I A jj l jJl Ac;j-uJl jlJLoa 

(Of = 500 rad/s 

2 71 


6 - 1250 rad 


2 

1 rev' 1 
2jt rad 


j^. if.....*, rev ^ji rad 


325 

n 


rev = 199 rev 


© j) O mlazemna LjuJI I^/xJsdI Ijlo/^Lo £« -c/Vxx)l 






















K 





£>11 j> J**JI 


J>^ 2u$*j -^O 1 ^ tjj-fiiij jr\** JlS^ 4 J>^ 

* 

* (%y^Ji wU a ^1*- 51ifc« Jaj l kiB ,3 >SLj 

: *ylj$*J( 4^1 g$dii 

( F) ^LuifU^i ijS 4^sl>- ’4“ j^JJJ pj^>* <># J>^* J>^ JJ^ (r)djiafl tj-ajJa j^UAJ 

j» ^ 

« ( W) djlJbL4 ilii JaoJ F $£^1 S 4J>b U*>9 Atfvlj 6 1^)1 jJi* iUjO ^ Cm ^ uij 

W- F.S 

S = re 

W = ( r x F )8 

T = r X F 

W = 7 .6 

4-jj^ 



rad. 


Ji r^ L>. L-uaj ( W | jn ^ lit 1 J * " * * 
0 ijfjlji* 3L>-ljV* 
( JOUl ) JiuJ I ijL^j 

0jJLa4 SLijtjlf 1>. 1 jV1J N.MjjJH* ^j^I* aJ^jj 

[ 4a* iW 


ijli ^*jjj <ji_i ^L-lc j^uij tUiSut*-* jjju ^jj ^ 4 

* ^44*p^l 4- ^Slla J^ >J u Ji-LuJ* uiiri 

W * A KEro, = KE rot (f|- KE Ro „i, j, IV 

-I ^ -1 

W = 


Jicaf-hof 

2 f 2 1 

w= -ca 1 ) 




Rotational Power < P ro > 4y|j$iJI o^aiJI 


jU A-jJLcj j*>mj Jim it ^y-u*JJI JJjtll 


P _w rot 

■rot “ ^ 

p -!q 

■rot “ 


CO - 


0 

T 


co = ®1±J?2 

L avg o 


Prot = 


awg 


watt i 


j j^uLojj i 4jjijji £_ jj-U* f^j^ 1 ^LuJ Pro 

* K.W .A 1 AJLuii 


rnlazemna IJ 14 JI lXo/-&o go o/VcJI sajji^-1 



















<w$lj (1.72x10 5 Watt) <u>ii <jdU>AS / JL^ 

o^id J«U1I j$Jll fO>*JI jlJyh&W (500 rev/min) Ujlii# 

/Jail 

( rad/S ) ( rev / min ) ^ 


0 ) = 


(9 

t 


tt) = 500 x— = — n rad/s 
60 3 


Ptot = ^*^avg 


Ptot = *■ 


50 n 


50 /r 


1.72x10 5 = T. 

3 

t= 3k1.72x10 5 - 3286 N.M 
50# 

Angular momentum ^)il 

3 a>»~ « «U*S jijjaJt djtjjj j>»v» J>»- ( «im->.I J ( ) tSjlJJ) 

. ( ,>• rad Ja»V ) Kg.m 2 /s 

. ^ lAJL^ * Hu l£ Ijt i— l.i£j j 1^1 jjjiLm v* Hu IS lijuu Ht-uv Lj 3 .> _i> 2 Hi.uh._J rad j 

4H*j ( ^ jL>u 1 l^Abul ) 

»J I4 m/''k ** 

m l = t>/! 



-> -> ^ -► -4 ~> -> 

V = r (0 * L = r m r W 

> — > 

L —\C0 

I = r 2 m 


• ( L ) fftfrjil H > 1.1 (ft5U /y* 
i^JLs ( L ) '^11 [4*jjt tfiid ^yt £ 

I Oj>baA <*>£ (1J 

W -iUfl jJ' AiCj-u# (2) 


fdlU* jL^uVtj jiJLJaXl HulH ^ AjLluL^FI uj^ j jtA * j jl puiu>*U ^jiSJl <jTj tJJ! 


®oo mlazemna LuJl Ig^O^l W^O S' 0 <±J>£>I 


















jmS ^jIJJ! c L-aj>o < iL_uljj:> " J * i^ATuS Aj-wS jjJU UjlLc J 

j < ff 

. 4Lfl2>ilt jl iijhfjl p*JLfi Ujm>4 ij-ULi ujJLmV 14 ^ JjL>j pl£ ,111 jJ 

* <s£jU^ j^^JJI AjUJ 3.1 Uj ) jSUjI j^jlwVI AiUj ^ jjLjj 


4gdkj ^ M <h«ii j£» 4fi^ Jb>i <jifi fJ^JI <mUj j (2) 




a-s^jt j-ua i Pi * 1 ^11 ^ ' *> ^ ^ 

I = mr 2 u3Ji2Ji o*j JSj (r) suitjjjjt 

L*« ( iLisun^ j^Sj I ^laii jjfrtrtti j*J a pi t^yu 
Cip<4l^ L^jljJl ^ JUjljJl 3 LCjn^J! AiUj ,p4l 


L = Ifo) 


( ( 4 ^Jit .lrirt%> pjjLa) v * 111 ^ 



fr) 


^ jji l^*uL W , I jru ^ j,ui,Cr 4-ia5UJl 
' * 




Jtfl3^jUI jJu (j& dujj Ju Jtfl VjUl «ja Jl 
uu> yia&ait}) <UuJ)Jj ^ 3jUI j^Jw UJuJuu 
OjuUSU 3Uu?b» yAj jLVI 2u»^> ^ 

3aUI ^mjJW Jm>£ J>4 jiiO~ii»iiJ>l JuJuPbJIj 


J* 2LLtf I 3it«*il 

I j 

y. o ■■ - • 


®oo mlazemna LuJI W^O iO/’^LoJI C±J>5>I 











( iyj|j§Al» g>dl > wUll | 

: 4uiUt ^IjLaII >& i^ainii 6jL*Jl >al /I ^ 

JM <w2l wLy£JI i£4*l jUm gU nhiifl ^$lj gfljd jb Ijl (1) 

(j-a jjalS ^jtj^jJt JJuult (b t Jiii » i 't"l l (3 

I i&lun^A (d ^jtaj^aXS WUjIJJl A£^Jl (0 

L = TO) Jj'j AJtf^* J>*- jt-S JV . iAj-uJl (C jA / 2 

kd>dil Iju IjU J$fiU J*- j-wl <uU aa *h*li (2) 


. uolill c£$ijJI ^>JI jUm gW ( £>c j*fc >* g* < «mA( j&>« yin l < II 

jtj>j (a 

CuD (jiu ( b 

J2j{c 

^jlJJl (4>j (d 

Uaii (b / tdl$all 

(Joule.second) gl(3) 

ijjJa (a 

jjo* (»Jx. (b 

tfjlj J*?*" ( c 

^jlj f*±.j (d 

tfjb c^j (d ja / 


_ 

L = r x P /gM3£*JI 

** , ^rnlazsmna.c 

L = lx <ft) = rmV = mKg m 

s 

L = m 9 ? S S —i ilrtin J* h«j ij^aj 

s 

= m.N.s = J.s 


( T) j 1 a 3 1 h *r>l jJ ^jJhJLJ Ao-ca-ll 1 x>*j JL^XUl ljI I 

* >-p Lj AjI Ujj J-3 

JUic tA^ hAjb w ^ yj J A£ JmM J\ jUi 

U l JJ J 



Jrtriri (0ajJI jitifaJ JMil gl (4) 

<*>« (a 
j *£> ( l > 

{ C 


jjjiti f>h( a) / wl$*il 


nilazemna Lx^Jl jO/VcJI 


























jUaftJI gU t*yld ^4il ^imai <u>U <&y jit j$A jUa (5) 


L&j^ua£ (b 

A-jljjjJl Aj £jJtJl L£2Ua (d 


g 3 \js\ (a 

j \ a 2 a (c 


l?j|>h (a ja / 


jli 1 S « . j . tnrtt l > d inlj 4J0£II j^ii'ijVj iLALs»jl 4 j«S 3 A 3 I — (T 1 f jjV jjjtuV jjt j^uaBJt ftjji 

^UALjoI^j-a 3U>l.li» i_**£ L$iV litjji a_ufjjJJl iL^Sjjtfl 1*^2 lla < Ctili j^UaiVt ^uu l$jV 2 GjO 

._ * ~ > —^ ^ ^ 

LAjiiAi# ^xj l Ij y L r x m V L^j i ^ i i j L “ r x p 

. * 

: c-LU Jis/2g* 

. 4ftljJ ^it jjl$iJI >* JAmI <^^ai <AljAJI ^it gjl^il (1) 

I = mr ^31 jlJi Laj j ^ g* Ajj'jjJ SUji^iui j L LLU j i^-aLa lilijuj l 4S i^Juu m^aull «L>.ij jJI 21 

4^1cr < r , ImTTJ l 4 _LmH * UjI L — I tSjO |<^j liitUj LtfJLs sIDjJ 

2 Lc>^jj jl^JL-N ^-Lc *X) L^d ijijX* ( ^S\jJ i oiji uii) 

a 

* LujJij 

" ^Ul &ii!1 jl &6 fftt>ll <jitWfrj ill** jl |Mil j£* (2) 

(jiya L^iVj lSji>h p^jJb sojii Sbjijji ulQa g 

(iLylJJt SLc^Li X ^tjjl ^ = ^jlJJI i^JJb j*a3It) 

AL = IAC 6 > 

(jitil J*^ (jit j«m U Jw* (<Mui UU d^y Jam $1) oUlji j^^ -- 11 (3) 

2 

jLcr (I - rrw ) ^ 5 


uJlkJI 

*jj> ^a^astiS <Ujjju JJ 5jUI jjj-U UXwu JJI j^ou ^ JjJj ju JUI 2U>UI al& jl 

Silit ^j-U jAhjl Ju JJtiJlj ^ajluiU l> ^9 jLLk^t J^> ^ 

Ij-A> JiA4tTJl y^M 


(DO O mlazemna LuJl l^iO^I W^o £d iO/^LaJI ^±j>£>I 







JriLill 

fVaidii 80 cm ja JS jiu gS$ g$UI >6 &>^l 6jL«i ddUd /I gd 

Ui (25s) 20 m/s Lfcdfij* ^ 

. 3U~t J£1 (1) 

. j j^jilt uilli J5l>- Al>vi j£ LfcjjJj ^311 JjtjjjJi jo£, (2) 


(D 


( 2 ) 




CO 2 =- = — = 50 rad/sec 

r 0.4 

CO 2 =f0 1 + at 


t 


50-0 

25 


= 2 rad/s 2 


XjNjlj ^ j-uJI Jj^iJ / Jail 


2/TX UljJJkJIJO£ 

r 

__ 27TX ulj$jji jJdt 

5U- 

25 

1250 =27T x tiijjaJi m 

2/r 

625 _ 625 _ 7 x 625 

~7T 2T" 22 

7 

uijjoii ioc = 99.43 jjjj 

mlazemna.com^y I I 

gljjiJI gc oifrii dUa» f»> U*i >1 4d|lj <Um /2gd 

jldttW (10s) JiU (SOrev) 

. J4*-31 (b <Uj!JLoVt (a 


(2) 0 * 6i,t + ^ at 2 

0=0 + |x2x 25 2 

0 = 625 rad/s 

625 _ 625 _ 7x625 
22 " 

7 


uljj-JljJ* =- 


“ 22 
7 

jJlc = 99.43 jjjj 


(a) 0 = (2/r) (nu. rev) 

0 = 2/150 = 100~ rad 

6>=^ + ^xt 

2 

lOO/T = Q x 10 
2 

£0i = 20/T rad/s 

(0\ = 20x3.14 = 62.8 rad/s 


(b)a = 


0) 2 - o\ 


0-62.8 

10 


-6.28 rad/s 2 


ijiaLo ¥ ^JjO 4-JLuJl i»jLu¥l 



© j) O mlazemna LJI Uo/^o £« x>/\La)l 




























/ iMi aUd 


(3600rev/min) (80Kg) (0.6m) OjJaii g0>) /'3gri 

. 20s JU* 0* <tfWu2 ^ £>aJl Wi 

/J*« 


o-»>2U I = ’ mr 2 


x = lx80x(0.6) 2 = 40x0.36 = 14.4 Kg.m 2 

T = la 

C0 2 - COj 


a 


„„ A.i 27 Tx jtjjjjiiot 2 ?Tx 3600 
<j£3« (0 1- —- 

t 60 


= 120;r rad/s 


0 - 120 ^ * .,2 , 
CC ————“— — —Qir rad/s ja ^211 ji jjj ^ ^ ^^ji 


j^LwJ 4jiI 4yJL*Jl ^jLiVl 


r = 14.4x{-6;r) = 14.4 x(-6x3.14) = 271.296 N.m 
rtamiUfl j 4.8 Kg.m 2 ' ^lill ^ 0.72 m U^ia> /4gn 

. Ua 4 $*mJI ION 

. 4S Jil> ^jlJiull j^4 4 j>oL< 1I <L>-i I jj Jj l djJUsfl JUm (2) jjl JJt (i) 


r = Fx r = ia 

10x0.36 = 4.8 xOt 

„ 10x0.36 3 .,2 

CC -— - =—= 0.75 rad/s 


/ Jail 


P = 


4.8 4 

W _Tx6> 

t t 


9=(0 i \ + ^at 2 ■ 0 +^x 0.75x{4) 2 = 2x0.75x16 = 6 rad 


P = 


w Rot rx 6 > 


Fx r x# 3.6x6 


■ 5.4 Watt 


t t t 4 

(Ojf >1 iifiiftiia <u$lj 44^4 j§*l 1 Kg.m 2 fOj* jflj* /5gif 

200 J Jji4l J&oJI j&i 4s bm ^aw Jntii ^ <uu$U jUm 

. jUall >J)W |«>dt jliAtf Ui 
SUiljjJjl 4^.j*N2uUa)l A = yitjjJJl j*Sji / Jail 


w = ^i(o^-taf) 

-200 = ll(0-fflf) * -400 = m i 
C0 1 = 20 rad/s 

a=^i Jba> = _ 5rad/S 2 


■ "f 


T = la -> T = lx -5 = -5 N.m jL^i >ijii ?>>i 


0 mlazemna IJ 14 JI IXo/-&o f&o jO/VcJI ssjji ^-1 



















JiU cJta <tti g* gt^JI g* 0.2 m UbjJai yyft£ 0.5 Kg l&*i£ eaid 6 jS 6g* 

£J^J1 J^ul ^ 4*$fail <y£^JI <«UaII jl4A*U M^a 7 m ^l^gUJI <tfIftijl 

1 = | mr2 glWs JjIII 



• LuJ / Jail 


:^U: iijUJt SJa^isiJlj 


I = *mr 2 = 0.4x0.5x(0.2y 2 

I = 0.4x0.5x0.04 = 8x10 -3 Kg.m 2 

mgh = (KE) tota , 

mgh = (KE T ) f+ {KE Rot ) f 

mgh = V 2 + ^10) 2 

mgh= |mV 2 + Jm 

V' = gh = ^^x10x7 = VlOO 
V ~ 10 m/s 

CO = = -^ = 50 rad/s 

r 0.2 

(KE T ) f =mV' 2 = ^x0.5x10 2 

<KE T ) f =25 j nlazemna.com^ 

<KE Ro1 ), = lift) 2 * |x0.008x{50) 2 

(KE) lotal = (KE T ) f + (KE Rot ) f 

= 25 J + 10 J 

(KE) tota , 35 3 jJjlll jslauJ 1 ^Uiu / 1 iLtlSJl i ^Ub 


PE 8 = (KE) wtal 
(KE) total = mgh 

= 0*6Kgx 10^ x 7m 

= 35 N.m 
(KE) totaI = 35 J 


ooo mlazemna LuJl W^O S'O jO/'^LoJI ^±J>£>I 










1$ 4**11* «jl>iwtfl tf*ll 
Wave and Vibration Motion and Sound 


Antinode 

glad 

Node 

5j2*ir 

Compression 

* la .aLod 

Rarefaction 

JJtUiJI 

Pitch 


Quality of sound 


Doppler Effect 


Resonance 


Standing wave 

4ojt $ji s>4' 

Shock wave 

(4*»JUa)t) 4>^l 




Simple harmonic motion 

4iU*«yJ1 4£a 


Amplitude 


' 

Frequency 



Period 



Mechanical wave 

“ A ^ i* 1 ^ : H 


Crest 

2u2 


Trough 

tii 


Super Position Principle 

u 1>^1 h-iai >> >Jdy« 


Constrictive Interference 



Destructive Interferece 

*U^JI Jj-UJt 


n 



mlazemnaxoml 




I l 

W i 





I : <£>11 

4 ^h .}1 J|l— ^ ^ J jIhA^ "4 a 1 (If X 11 ^ 

tnj mj JjJjj — JU&al 3 jouurj.* 

* j-aJ Q Ja'>La jJLsw Jpij '&£ j*>> 

: <Ujl>*A2l <£j^l 

:>■ if 

. IjjLui* 4- a_)!>£u*l Jj*. bLjlj bLfci f^yuajl AS>>- ^ 

4djl>hAl £j* o^J (OmaU dji^ W*1$JI bi^JI /gn 

. SLiiUJ jjl^. {l)/g 

* (2) 

* J ^U jl # ij3 (3) 

. jljifeSJI <Ubd (jadUij /go 


{ «ui ^ ^oji j* iuc^vt jji jia ) asuau jj jLi« ^ ^ua ,j>Sj ujlIc / g 


©OO mlazemna LuJl W&° &0 jO/^IxJI ^±j>£>l 













































3jj*2u*l> 4JI> 1 hi III j II 

^AjUU >j»Vl lAj-UIIj ( m ) a£>» 

( X = 0 ) aL^ijVb u,i<^XL«t 4- aasu ( m) aenij jtJLju £ui* 

UjlJui* 3L^>1jt l$*j>Lui l^ila aJISJl a jLfc £_ F A>a UoIj£ 

Lr-^ Ujj-*'* J*“ jbb ( (*j LaijtjJilul £js>4 (>C UJ*J' •' 

u^u-Jt u-iUi» 4- aij>*Ai ^i»is aaiio jsa 

2r"3* (jJ! LfcUtjl JjLjkj m 3J3 ^^-Lc ( 1 d-JJ>* *j-A ) F x 

^JJLI JjJBI ^jU3 ajjgli aj3 jifc £JISII U*^ - Ujl>£UI 

* tfbiVU LgNUiSbuj jldLoXU F 

1 .1 J.t i i^_an F aj_2j yiaL-Ut juiJ-S jj JjJL>u-^ .( aJuall ij2b ) 4#^bI1 Ajjj^ jl 

— > 

Spring force ( F )= -{ spring constant x displacement) ^ib uSj bJ>* i>«uir 

F r es = ~KX 



res 


( Newton ) F 

( N/m ) ^uii = K 

( metere _» ) ^ub aa-ijvi = X 


. Ml 6^1 <jAW /u*i 

* L^lC -Mu^t UXLCr Jjlj.fl~ frit £uft£* 4 jJ* £ 

_. jji^a ^jLMJ a^Uali Ij2h Jjl *1 £■**>* %- f**“*fcJ 1 tJS^ Uj-Lc (1) / 

(2UJL* ijLiVl) . ^-uSU* aL»oLij ^1)Vl £■* Ui^ ^yuUXi aMjdl (2) 

i ^ ^ < | 4 \' in ) JJ AJu£J I JL*Al J-jjC. (3) 

f t .*U ,1 j jfti i uLuUiLtM AH# u ijr A£. 3uj (joai as>>. ^ *^>*11 o"^ 

* 

. L«1 ^U* aUibj ajl(>ft ai—Wt a^-ljV! &* bJ>l» 4ic £JbJ» 


r res 


X X 



h^. . i V « » 


11 <&j *Jl bM JM MS /gM 

(ji* **J(jbjli i ( m) 4 "11< (O iii iP - / <iilIjp^ 

- JSliJt 4 . US lAj^awi ajt^U«) J>*» ^Lu Jaj>« 

/ toLMJI uil^aS 

^ [«_U ^ ^uu j^j t ^j-un 4 - ma_L 33 i a»j>a( 1 ) 

- a> ^ ■* 

Lusj jj Lu Lu UbjjM^ ^ jj *lj uu>i j Li 

j jji^ia^vi jja fu 3ua>** as>*. Sb>>«j ^>>oj ws^ij ja«vi IjM aisii (2) 

ij ^j_Tij ,..:>! A_^zu^3\ iu-Sj^iS gbl—ujt (J—jUjI* 3—5^1 j&*i —- b-^l 

{ cos fl) u>- Jt ( Sin 0 ) 


®00 m * azemna IsjO^l)! Ijuv-^Lo £& JO/VcJI 

























X s Asin 8 4 jriflljj AS jJ>. Lm >J \ ^ j l * Auu) ^J^ 4 J AjjjJ AS 

. SLyljJ! 2L*-ljVt = 0 

. Ajutf = A 
. a^tjY) = X 

/4 

Jl-»SV a£^ an <»Ji Aib Jijjjj T = T (period) (1) 

Ajl^Ij Ajjjj 

ioUJt u>*jy^ii .jtjtj^AYi jjx. Ajb Jb>»jj « ( frequency } (2) 

- ( D i ajJu j ) ( HZ ) Jj 

4iiLll 4r A jjj j 1J4S J j4u^JI jkA i (3) 


f = 


1 


T = 


1 


>* f , T (jtu ii>U ]1 jl 




AlSj^. jlu*4 li3 lx 3 -Lu m 3 h3i I JUx >t£ll i£>^> yr* /4Arft™a)l Sj^JI (4) 

* 4 m fti ^L>oVLj^ jhlLJ'LZI^ 

. 3j1jx1luI i ^ i 4jhiii (5) 

. (wji 4sai*j y^t ji ji*y i aaib ^ jijjxvt A*u, / iJsaUt 

/ 4 »mJI ^hiil I AAjdl JI <&>J| jM <uftUJI 

A «tV i < 4 4 _jj 1 j 4-c,J n i T ^ 4 <iLVm * ASjj^u ij^uL^ ijS 

4 j 4 i7t l& ^ tr 1$ tt^ rrij? *>j-SJ I ^ ut-tJKJ ( ft? 

4 > » j*» Ji y w JiJ> % iii ft 3ljb* 2L. 3j m LlJ 1 JUl a ^>5J I Jla ■ twv i C*^o 

J£_ft - AS pu ■., filt^lj f*UVl ^1 dj^L ^i Ao-m^ 

*■ X = A Sin At^jdii 1 3 j3 AS J^ JMJU L ^p 4 »Mp 4J 

/ Simple pendulum JfcMJI Jj^wJI 

4—2jla Ct ^U j A^ Hv* J_jLa Jrt^-3 UJi^ 1 ( L) AJ^ia ^ 4,dln4 a^£ jA 

4 Urti L-Jbtj Ljlfei J-^4 L^S^uj LuL> ^.i.^b^j * (0) AHjLj ^U5;^ jAVt 

Igii inj y^j-JM 4 _jj|JJ1ji ij.ji in 4«^1jVl ji jJI^Ljj j1jJd!L<u i Vl rAjj ^ 

3 (j—4 J 5< 11 4t^jfnj A 4&jj>* {gib ajufe &j£2 1 Jjlfl 5° ^JLaoJV 1 

AU1S 4IL4 J JlS o^4J 3 <pJ C ijJI ^jhJU («2 b C 

/ 4 aa>SU 

. u4* 2 Ua>« l#jY aSjjJI >C. jipv JswpJJ T AAlt j>A yt (1) 

jj-uUf iuji^iAYi aSj^ri kjuwb y^it y^ mg sin (? #jjai ^ su^uit sus^xt ji (2) 

- F res £JLo«i1 ^ - ■ ■'^ 


F res = -mgsinfl 


Fres = -mg- 


Slne^^. * 

>*i L 


(1) 


0 mlazemna IJ14JI IsjQ^I g/o jO/VcJI s^jj ^-1 





























. 4L*rlj¥^ QtSc jJLudl j+IM q\ ^j-'ulJ lolUJl ijLwVl (3) 

{ u^jll 4- ! A.I 1 A 1 ) F fes ddUalt a^dlt jjl (4) 



Pres = -KX 


-KX= -mg- 


K = 


(2) tel* o*&) 

mg 


( 1 )^( 2 ) 

(3) 


T = 2 TC ./■—* j»t->^.,.. .ti a t a£ j>ll i£jjjJi aJjL** ilh*J 

K 


T = 2/r 

T 


m 


mg/L 


=2 *| 


^j^JJI UaUd 4r (3) U^U* J-o K <Ui 

Jjfa L UA 


dalUJl r<ifrAf I 1 9 

£j>4t uy'j*' T 


* I444UJI Jjjkjuj JjuJUJI J^ls 1 U"*j 4 -"iSJ j JjdbjJt AXIS ■ l a laj V ii* Ja^V 

<£>y UUf$ UUfaj UJ§Ay j£ Ul UJ <£>$*11 &ji\ maI 1 m U >ta *a J$b <wJ$Ay «U 1 JtU 

g 3 g.8 m/s 2 jl WJ* <*be«u <wul$ri 

T = 27T ^ ( j iJL ijj U ^1 *IjLm ) Jail 

1 


T = 2x3.14 

T = 2 sec 


I 1m 
1 9.8 m/s 2 


= 2x3.14x- 


3.14 


M ■ l 1- <OM^ll AyuMl^jall 

# 

{JjJlJuJ <U rff J—<iu 'JJJjlJ 4 ^ jVi * lULSLVI *£.&—& 1 ^ f *^ HUoJI ^Uulj U-it4 l IHj ^iij n^ * jm^ 4 E- 

j ir 1 *i JbUtdUXl jl jil <o,U ij* nt \ jl'j I/SVI j! j*LLajJI IJ-A> jJ mt I 4r US >UljJi 

* 

LaSj UaojJLb jl j^JaVI la—u J ^ -“V iSjjj! Jl3 A-JU l£ 4 jl £ LU <L. jjUjUa 

it- 44j nhV l_lll*Jl ^a^JU a jAwrf 1111*4 oAjjJJ la J ULl * 4 i>*l flUiJl }2 $4 jjbJI JSdin 2- 

. 304^ J2u J ^ UllaJl ^IbV jl>H m.L 4 Jill jl4 iJl> 4- US dJlS^VI 



jAA^dLI jljAbiil Ail^j / gii 

( «jU_uJI £. uUJLdli ^aLdbUI ^ "* -4- ijUf <U Ju>»^jl I J 

* j »jUtl r* \ .iUj ^jUr djUuill J_l>* u^ 4 l^bUll uljlJU^VI 1 4>4 ^jvjII OUJuaJl Aj^aU 


©0 9 mlazemna Ij^Jl I W^to £ 4 ) iO/^La)l < 4 ^ 4 £>-l 










































V 


* 


I Wave motion < 5 jaJI 

: {jA . 4J>U» jLUi* J* gutt tyA 

• jS’>tl JJ UK . I a jjlJtt J£** AjsUsUJ AJdUJl OL*->II,j£Lu « U £_ jJOi -lIc (1 ) 

^ / . w)L>-> 4 y,A AjjLujjlt tllVVI ^ jJLuaJ ^LH SuS j Uu^tt wU-i-i ? 1 (2) 

- ijL»« ,-r a^* i. uj^aiij i^mii (3) 
. ^U>4 ^jVi gU« tPi i3lUU iUiUJi 3U^jJi 3tf>* (4) 


/ Pulses in astring ^ ^LiaAJI 

ihH-* “*-^>“^5 4^4 >»“Vi «^Jb <Cyl$j %wlt jjj 

4 A4 , M ( 4irtj>) i—il> t a ujt jJ|4M <44 JimV'j J* W 

u' ul 9> ( i-eS^J^a-u^i i aiu^i iiiii t$***». # t^.i gi 

* (jA^Jt) AjLajJ**, 4^2 10 

-> x 

jAjjJ t (ftj m>^ J£ Lit 4^ tjV I X A u^ l ^ 1 <t£,gu* gt 

0 

( 4dia^Ut dJUhU ) L^jljJalul gXi wUuJl^U 4jv 1 jl ^coAI u *wj*jj jfrKin^ 3UaS(jj 4&ja» 

LI — — wu> ( ^wi ij^j )(^t/) ^UljiaJl 3£C£ll i^yLcj T jA^II 4- Ault ijj& ^ic jjltj jAjJt 4 3 L*jII gl 





Kg 

m 


^A^jyJ g*uLijj Jjlalt jJl>- jj 4JZ& 


gLdlXU gA>*3 ji (AVuJIIlU gCUS lW * (I At ) X gl 

1 jU*4 4_ i^1 jlJJyfeV g*jjl jA t dA^tjJl ijjAll g^j T jij 


ilazemna.cfr 


1_ 

T 


X 

V -T 


X = V.T 


4ltt)W 


. "A*.}* JV jd-4 dMc! UWi (1) 

• <U Aljtf jAualt JJjJ 4 L-uAj jA ^4jJ (2) 

( iLaUSj Ajjj^* ) 4a£ 4 JAL U ^Jj! dau^Jl ^^iLc L^jtA&« (3) 


, a^ii 

L»tft ^J 1 m> a Aw IT 1 jUa ^LaJ jl yp* L> luX* Vl 43 jJaj jJ j a 3 jla i£- ( A j 4 _>-^a JuJ j-i jLLc 

i>-dj j^jX 1 t^tc- iiajbsli gU J iajbtJl >5jll (JAjbJt) 

J-C, jdtfilJ J^-uVt J) Vi jJJn-H 4-^jLi^ 4- 1 11 ^Ji» 1 iiiii'l J* V< ^>U dbu^b 4j 4 uSUl4j jtAdtb 4l SLijLuj J*3 Jj 

g-£ (1 80 ) t fl4 jj-Jo 3>-ij ( ULW 3 rn nfl djlgJ&Xul 

t ^ 

3 > jXt gLia U&^.Jb,^ I ! I \ fa Jl J jC. J ^ r^Vl 4^p|lj ^ l^Vt 4^Jt gl 4* 1 glij-Jl gL£ I jt L^l ^Xa3lull A^Jm.i.Vtl 

»J r * 4^ u>rjll 4 irtfltl Jj-Jij 4^ -j. l c j - ( jjj! I JjX 43lla J1 Aj3 u-LvjV ) g<i5'.«.U l^XS^Tj I 4- 

* a>»ef< JJifi yii2j) Oj-i ^S*jJ aOjCJt Sul^t Xl£ ^ISjjVU 


©GO mlazemna LuJl I ug^l W&o ^±j>£>I 










































ji$l\ J Amd t s^jlMU 60cm 20g <UL£ / 2JU* 

. 30m/s Mi 


V = 



mV 2 

L 


-^-x(30) 2 

T _ 1000 1 1 

60 

100 


0.02x900 

0.6 


- 30 N 


/Jill 


c 

/ Principle of superposition ^SljfrJI lJ*» 

^ J (j-* j^SCu <Vim <4 J?jJU! 


aJJUA ^4-twJ 4-j-Wjy» 2l£j^ ^hllj AjLfiJ * jjJa^jYl JjJJ * ^la4J jflrn*! 


* IJU 4 J 

/ c irfij)ill 

4 t^rtl 4- ^VJ 4—>* ijY 1 jLa j-jj 4- ^ JMj* fji£j->J3 ^ULau 
^LmVU l^^a-xa ^jLu*j «U£JVt 

4 Jto Lr ±e, J-,u=k>o 4 tmn 1 4* t aflM-aUt JlJLc jl^Ij 4- <3^>>tl> 

^J_£ j-tflgtt jdAJ ^ifadVl lAjLut* 4- J ***«*"^ U 4 I 4 *J5j r 

L»JLJLc JLil ( ^1^'! -JUb4 ) j CiLa,UJI J jw4> s.UtJl ^jl * 

JLLG 3L 4_Ua_Ulli A + ,, t ^y& jjj 4- ^jiLuiwu JD 

nXU'i^ uxj££ut til - % WIilTt ■ *! fi 4 . j3jJ\ 4- US" i^inlf jrCu^u Jl ^Luu 4, taSltl 

^ UlaIT i I^LU i. 4 ^1 jV 1 4lr^» ^jUS 180 1 n^ij^ j^laJ I i 4 lJUmJ I L 44 J ( j:Lu-J A-uUJlj ) 

jj_* 3 ^ dh^J { ^ 1 nttb j ^4 ml d JL.& tlioJVi 4 glj * i 1+$ <4 J-S (jrUL>*j^U JjV jirirt ^^LuJ 

* y.LuaVl LftjLuuo 4>GUkUJi 



mlazemna.comK 


/ <y ; $ ill au$u 


- 4 4tVM« 4 a 1«3 wljJiu U ftl ^ ' *>*4 ^yfc (1) 

> > •: >- $11 kg} (2) 

*> 1 * a^L&I ill %V ( * 4 * 0 }t C LU 2 l»*># Jl<* ) ^ Uj uldJI ^lxU ^^UuiJ ^vSUj (3) 

jSLii JJmuj 3L^j4t aUmI ^JLCr ^ j v j*\ 3U^) SujiJJLfcV^ 2Sj^}\ 

1 CjLl+£ 4jM1, 1 lmjj ^>4 

( v ) a** asiuii ( |) 
(A ) 

. iLJQJI iLfliUJt j ( f ) 4^Jtl JJjJ 4j 

v = f A 

Wave Speed ~ Frequency x Wave length 



©OO mlazemna LuJl l^oitjl buviVLe < 4 aa £>1 



















gl 

(D 


hi 9400 MHz 0.08s <u£iJj yU^« jjlj / 3JU» 
qU^LI jj* (b J$UI (a y* C = 3 x io 8 m/s 

/Jail 


-i c 3x10 8 m/s „ 4rt 4rt .2 
/i =- =---= 3.19x10 m 


f 9.4x10 9 Hz 

c l /L • ^A f I 

(2) jac n = f t 

n = ((9.4;el0 9 ){8*10- 2 ) 
n = 75.2 x 10 7 wave 


Txf = 1 , T -- 
f 

1MHz = 10 6 Hz 


Kindes of eanes f l£il 


I jlflTol ^LmI ilrwjJl oWuMPtJ' *Ljj1JJaY1 A£ jj^JM dboi 

: trans verse waves 


I *1**11 (1) 

- jl m nt dL>fcj I ^JLc 4UJ j) 4 (1) 

J—i»j ^L*J I jl uutfji ^ (2) 

>4It iIn n^jJ 1 wl4._u^yyw jlj n" n* 1 a—X 

* * 1 ‘“** f i ^ j) ^ .. ■ t ^ i 4 _j>- tj 1 y ^9->w4 

3 grUJ jJSj-jj iv3 J-Jl 2LJj.il JbWjYf 2- V* iUJJl l fr i£ ^ Vj L$JL£uY Jyuj ^1 l^JnrM (3) 

i *\ J JAJ <j_* Jr ”gt, 1 ^j ' 1 jhSLqJLj ^_£ 4 £Ujj J£Hj_luO iinTlj 4 it unti j*l rr^V I J_Jt4 xL_iflL£ <*\ h/LgJ 

4 

- jiLumj! 4^1^ LjiJjj <ir AS *Zj i 

uL>J£1 j\ *j[j-»t}) gj irtT( uL>j4 J-JU JJaJJu ±^4$ L$Jt22jY mj ^11 jLboV (4) 



IvrW^l 

(:mm 

Ka/' 

\ A A 

[ \J V 

k III 111 II 

v V v 

III III 


; longitudinal wave iUi^all ( 2 ) 

JL>^ll jLUjI th-W AJJ^ll Js^ui^S) ‘ 'T (l) 

JS_Ji H j—* 4- J (2) 

( \ ..V* j SUjLZU ■ JlSlur \ jlj'tot JSJj (3) 

# 

- J-TKLSh-il 1 j Ja^LdUll w n ft JJ LjLaj ji ( J **-1 ) J> JlC. LlTl» Jajln^ ^jSliu 

, jJajQ jl 4jQj JtJZL&l ^y* ^>^4 Jj-4 LglUuV ^JU J^uj ^Om ( 4) 

S lUifi y*yu ^aJI J«t^aJI ^ Uj U>c /gn 

4- Jijy* Jx L^-1 a 1 >o jl ifUM jt L&jjlS jl 4 ^ JLjLLJ ^Lull J 

m/sec V = f X ^iX^\ jjjioli ^ <luLUi 

- AlaLgSj yu> J-4 3|>J jh (2) (^) : Jitiftjt aU dU U j 

. -i ill nil j I : t j u1t **§L\ ^Utul iwu UU /gd 

# 

- Al j-4 U>a>£a i-cuLLlij (J Ujjif J^Liu (1) 1 J 

_ jfi_ * dJ ijJJI j j^i i^frirr ujmIZuj yD iUtii01 <LsLiSlt1 (2) 

Vp ^i p ij) p 

a. j.j■•;... n JjL>-^lij jLkji j* a^uQ J)VjJtj <Hi .Z>L >>$a Ji* .un JJLi^ 1 


©GO mlazerrma LuJl \&x&)\ W^o ££ jOjALall ^±J>£>I 































































Sound 

jiVi jJ ^^ ljL>-> 4 JlSwi j?>>*t JM 4la,ii%Ji Jyi J*\ j l ai^Uall JLSLli! ^4 JSu£ J4> 

■ 4» J> jmJI JM JpjJfc ^Jbj^LTl jh* 4 jj^j^>iJ A i T1 JjiYl * * ^4 ir it I 

<UUI$ ^ ypAW /y* 

* k-ij) inT I jJL nLuLmI ^4^4 ji Un4 (1 ) 

Jb,-.. ^ jil xLL>^ UmXu} uU^t Oj-LtaJi JY M>ual1 JjLLj { ) 

- £1j-aJU J3IU3 Y^ 

if £Wai\ 


♦ 3t Jlfik 4*3*1 s^lU ^**1 4- l4»5Uai‘ »kljfe ^VlC , ^ uU||i>J» 

St dJiiOail *>» 4 r ^Uyjt <>4 ^UL^I AljV &- C*£^\ 55 Abut jl 

p ; 17 I Y "■ 

J — ! A-JLltl 4La^jJU ^taaJ LJ^aJt 3^ S ‘ J1 *J Vital 1 

# kLu^Ji 4&U£ J^Uii * 4^3J J^Ijm * w^WI 3 Wj=m1 = 

fi- 

mm»I 4 *J$la 4 $* jUII >£ 4 ^* 4 a-l$a ge jLt jja a»l ^jja 111 / JU* 

4 L£ gl$ 7 x 1010 N/m 2 (S^mDU « Y ) Ja£ JaU* gl Uk ,e*- 4 Z^U J -i^olt ^Ukil 

2.7 x ID 3 Kg/m 3 g*kU 1 

V s =J- - J 7?<1>?1 ° - a/25.9 x10 6 ■ 5.1x10 3 = 5091 m/s ft^ilVi 3^' 


2.7x10“ 


/ aljlaJI j -i£*all JUki 

• ■b'W (2) jl±J : ^>j (1) A*iw 

mm | / up -d^oll 


mlazemna.comKnM _ 

ijl>JtJl ^Lijjl 11 —Iftj ( 331 m/s J iLc jjj, Ajl2^jJ i-j ajl jJjJI latj.4 ^c- .JUjJij 

a J I j ■*- cL-a.jJ ^£1 £_ eI j-$H \- -"*j mII ■ ■ ...^<0 fin i, S jt jjAJ U.AV i j[ jj_j a JL >.1 j SUij.tLm 

■ (,?* uf> mtl SLc = 33 ! + 0 ,6 . ^LJ IDA Sji MaJlj 

M&ji\ <Umu JUja w^ali JUlkl / Jk ga 

ASOSsJl l_..-f j» i,,^LUj j^ALaaVI ,AV ■ e(^/i i^^iS Jy» «I^Jt iLjL>v<ll aJUij jV 


/ Jdt^ail j» -i^kl JUkil 

Kg/m JjWi iitap . N/m 2 * JjUti J-Ljl. P V’ s = 2 lJUJ 1 iCa^UJb ^-ct 


1 xIO 3 Kg/m 3 


2.1 x10 9 N/m 2 4irf$j4 J«la« $111 Ji aa^all ^VUail 

-fj ' ‘ 


►I 4JLk 


V's = 


|2.1x1Q~ 

i IxlO 3 


= 1450 m/s »Ut 4 . C>^t 


<§>GO mlazemna LuJl l^aisDl W^> &£ xj/'VxJI i^±jji£>I 

















>U/ 



/ Interference o f wave JiUi 

* -*-*•'J ljJIj iLj j-*-t_J < h < » j L JL»lj t-j j J* juSl jl JL>uI ^A 

g*el$ Jal^JI g$iu <j*« / gd 

cu*«i JitJSftg>tfl iuaj ( yUl ^ ^t *WI ^•^■•;) aiitaSll wL»-^li jUe / g 

: constructive Interfemce $Ly JeUd(1) 

^~n jrvi «LjjJij JJUaj 





1 W 

w ^*^(w' 



: Interferrence destructive {«UA Jal^ (2) 

^-Ja *l_iutl JJL* Igintj oL*-_$l,l ^iO 

{ 4-MjV) JilJuILi JiijQl Ijla ^oj) L5jil S^>i 

/ Rosonance 

* f = fg 4*“^ 4J >it (*■“*»■ ^twtaJ^t on jiu jlJjAt ja 

g*ijJI <yu Jf j *Ail jmaJI aI>m 0 (jdbU/gd 

. Ijl 2 aj 3 ><Sl Jiajj Jj*t1 ASlia jUJj ( 2) . SUjI j^SU jlJuAYt 2juu (1) / g 

* ^liaLU >-*■ ^ jruiJI j^) 4 ****! 3 a~j 2 / jSi 

JitXj Ifl lii*} J—« Jit JlLl 4*uij -Ia.Ij J^tjj JL>-lj g^j J* wLh_^<a Jl^uu fLLixj jjum J^f g 

# 

fir* ^ (S>£J1j 2LflUbJl ^JCJUj 3budJl i-lLjj 

* UJ^y* ifL»* * i nu t djL^il jl i h a 5 ^1 lLU^ >S1* 

Beats ^U^al l 

2L l£U31swU .itiXLit a>AUa ^A 

f 

U$ MJ £ J J-3 3>-d) 1 J_ji3 3 j^ U$ 4 J J jLS iVl LjW JrUj—lg-Oj 

* ( 7 Hz ^ J ls T oV 

: 5>ftUAf t yM 

^ ^J^ Ail^idJ 4- ^jjrrl iJi-iJG U j ljj OJL^u tl u j* -mil Lft* ^4l>ic Ji-laj ijUa* 

ut J-^4 ^ I y, f 4j1 * ^ ut Ml frij i —i J-- iurtj I jft 2_ L '<*1 * .^1 ji i5a a VM "111 

(jJfjhXfaatl j£±Aj3 ijfr* ^>aT* ^jLbU^Aj ( oUj_^l m l JlJL loiI 

D i fjjA B/Sec 4 jJL>-_j f^ = f| + f 2 wb>«JI -i-ijJ t 


rLI> J_*\u 






j-i*« ^ju«j u^i* g>^at u^t jjjj jia Jijiib jaftUi4 csisj u« juaiij jo>sls tit / <4ifrvU 

f = --— . U 4 JJ J jl 


(DO O mlazerrma LuJl W&o ja/V/JI (iJ>£>l 





























446 HZ 6; 



ji oybUal iJUaJI oAW ,/gi 

. ijljj 4S^u Ailjj AS>uJ J.M?* 4 ■*■*>• UJ*^ ( ^ )■' $ 

. iLuLtiu^i ill £. JjtJLu* jJJ { ) 

. iUiUiujit uVVi pJ * > i (3) 

t£j*J ^JA *j*ih tiaijJs <uUj <£^i «My j; ; B ‘ iljrf / 5JLU 

I &^dl 4<i>i $A )(Md 7 beats/sec 

Jail 

OR 7 = 446~f 2 
-*. f 2 = 439 Hz 


f/i=fl-f 2 


Either 6 =f,~446 
.*. f 1= 453 Hz 

- WjUb jujUni* jjiiljj jJU jumU ubj-aJl »>aLb J j i rtfrti i d i m -i a j < tf P~ > : jSfl 

L-fcJj>j J jl"t UAIJlj-I J_S^ jjjj-TI ijJiLia U* Ca^* 1 t3^i jCujLuiI* utW^O 

jjju ij_« p£ * (ibjjidl djjslla «iiAj 0JJ» Cut i^ i ^>* £»>““*' ^£3““ 

- ** — — = ub Hj-j . tjbjjtaJl J.s>J LLidJ g£u S-upjJt djiflJI 4^*u5ij u_jiall 

Ui^J^<uujb$«>J1 m* >»*U^I$ /g* 


tatU^all 

o-jji 

til 

jf^uiS! j^u JmIs ijjJIli 

j-HJ ^j LmIU ^ ^ jm! 1 

1 

mi ^j-uiiu 4 - jlA* jl ^ c (**? 

-ijjJULj J-di 

dju^ij rvwJ 

^^jGlb I4J iUjUutl 

2 


» 


P 




jJjlf I 

1-2L 


iilazemna.com 



Standing wauve m\$l\ aU$U 


f-rA 


fv t 



ajjt-uuA tZfl_»>^XI j^T) uAu. v-Sl jj j-J Liuj y^JI <^b*.^xi ilJj ^A 
u ... j ^ -Vt jju<ut£Uu* ,jijAL-»ol 4- ub i l "~* 

“ . {jA AiLflljJl <L>-^il lJJLm . bi»-lj 

p --^i &3ij ( Ja-jtl £^>!- **>» ^>3 ) (!) 

. j*~ACU~» . "a jjll>.ljl jjjl -taLaifl JUli 4- 

■■■ » i_S I„U Iirjll <jLJu>fc Ufci Jaliai ) O^iaJ {^) 

. ( j£j* 4r ^>*“J **“ 1 ^> ' l><~ j 4-a l'i> «4 ^l «' ii i j 


L = > n 

2 

V = /if 

f4*f=-»^ 

X 2L 


l 

1,2,3 = n 

J^la A, 


jjJjVI iuial^l iuiill jl yrwWVl 1 JijJU 


v 

U =— jii n = 1 ujua 

2L 


iaJC*j 2 luCJI 3u£dl>ilt J J _^j-3 f2 -3>»J ' * i .;^ ^2 _ 7 | 0^ ft — 2 Utiit 


(DO O mlazemna LuJl IgjO^I W^O QO jO/^Lo}[ 







































U4 o^il /gd 

4m J-l>- i lUL^uJl 

4 k j— 4 (0-J jl JLsJf 4r ^Lpa 4a* 1 uuj / UlU^> 

^p4 4l ffitiii 4 -]j 43 J-ta^Jl 2 LljQM 

wU.it 1 *-<* g , Sin j g^Uw dLsob 4 _*jJj SL-iI^j 4*& gJ kj 

£ •*■ £ tjJI *J—rL>cJ* ft fiinli j Id a ' tm * lm 2Ljj£a ^Ua^LpuJl 

JJam3 1 4- ^JLjLu Qj_Ea4j 4 rtr j** <jj£lu JJIaLL* 

Q jtnhitf I i fc * A ^ j f .T I jj idJsUqJlj AjlluJ I jl jJJi j_^j_‘_J j - jia j 1 g*T a 11^% 

J^ia JA 84 m/s ^^UaiU 4n g# WJUl 4 tt|$ 4$* <M -*<* 42 cm 4J$b >$ / 6JLU 

mUI^ J$2| 4*jul£j| 4i|jJ>$ 4$LI 



. A 

L =—xn 
2 


A 

0.42 = 6.— 

2 

A =— 


j 3 ^, j i jjul n 
= 0.14m susi^ii j*£» 


V 


f = n . ^ ‘t-2*AxJl jMtrnt lA-Lao AjjQJI j ^IjVI AjIjj jj U I 


fl = 


1x84 


s 100 Hz ^/srt iusiijSJi i*LUt **jj 


2x0.42 
, _ 2x84 ___ . 

>2 ~—;—~ = 200 Hz -jjCJl Aj^IuII iUijJI jj g 

2x0.42 “ 

f2 = 2 ft £1 ^i 

: 4al$J| <441 Wl>» <jAW /gn 

. iilt. jsuv (1) / g 

4- *^* U^ i> qt ?l >-4-’ o' 4- ( >*“ 3>a ) j^laj JlaoJl 'L. ukuu^l jajj (2) 
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•>■»>* (2) 
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♦ «U)>j 4jjjji? (2) * l^L« rjiwall 9 2\X\ (1) : lJ JLc Juoju *i$ta3\ fjii 
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Li = 10 log j- 

‘o 

■ An 1 2 x 10“ 7 Watt/m 2 
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2L*4J;Lt^ AiXt I , L jrJ oi^UIl jl vta^.'Xj L = 10 log * aj^uji ^ / 

*0 

Log 10 2 * 0.3 
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O mlazemna Lx^Jl I^xmi^I IXo/-^ g& jO/ icJI 


















: chLU* JS1 - 11 djUaJ!>»| /I^ 

,1^11 j ^ ta^ji j$iijj ^ J| j ^3 JU1 0*^f(1) 

ivOt3iE£(b d^tj^fa 

( d Jjjjuli 4- ^^jVi { 


= 2 n 


- veil 3 l3)UIi Ja l *jSi I acs (b^d, / ul^aJI 
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Sli-tfl ftUfil 



2 minJiU b^(12)Liil^i 


f = —= —= 0.1 HZ 

2x60 120 


U /I gn 



UIS IgLa atlfttitfl g^aa ^ t»UmL Iftnjn um gaU ^ 10 m m d>Ua /2ga 

. U4 gaLJI I aft ..lii 100 dB LLd^al oaaUI 

. A JajUaft oJtA ^ iL&Jjuaalt jjJLaJl j! Jl&a (b 

* 8 x 10 rn j* L w» m 4 l <v> ^JLc LmJi i A^Ubii (b 

a) L r = 10Log — -» 100 = 10Log— / Jail 

In 1(1 


10 = Log - 


1^ 

In 


= 10 10 


10 


•12 


= 10 10 jjia 10 12 w/m 2 ^jL-jIo jWi a.^ 

I = 10 Z w/m 2 «LJ 1 Jil JLLc «jjlialt i-Ll •'■ 


p 

I — atf 

A 

b) i = — ^ 

9 A 


P~ =Ix A*P =10 


- in ~ 2 


10 




8x10 


-3 


x 4 7T T =4 71 watt j ILJ i Jjjm 


P av =8x10 watt £4 LJi jii all ^ 2d*auji iaUair Jjl*i 


j* gi^ll aijaM U1 fUae >» wamII w^all oa* ^>u« j ^a*JI - — /3ga 

250 x 10 3 Watt Jl 25 x 10-3 Watt 

I Jail 


T _ PI _ 25*10 -3 

11 “T ^ 


25x10 


—3 


10~ 12 
25*10 9 


Lt = 10 log 


25*10~ 3 
Ax 10- 12 

250*10“ 3 


10-12 


Li = 10 Log 

Li = 10 log 

I 2 = — =— A — => *-2 = 10 log 

I 250 * 10 “ 

L 2 = 10 log —-— 

a . . . „ rt , 250 * 10+ 9 . 25 * 10+ 9 

AL = L 2 -L 1 = 10 log---10 log- 

A A 

250*10 +9 

A L = 10 Log 10 = 10 log i0 10 

A L = 10 dB 


(DO D mlazemna LuJI I^JO^I W^O jO/UaII 



































m W o>LaJI ojaaJI a^d /4^ 


1.2x10"*-^ 


I = 


I = 


. 2 - 


r 2 = 


A 4;rr 2 

3.5JT x 10” 3 


4;r* 1.2x10 


4?rl 

•* r 2 = 7.292 ■* r = 2.7 m 


/Jail 


40 dB 

L 2 - Li = 40 


4>fl ^6 Ml 


IW/Sy* 


10 log 


to 


10 


-12 


10 log 


10 


'i 


10 


-12 


= 40 


Log 10 4 * 


10 


12 




= 4=>Log 10 ^ = 4 ■»^=10 < 

'1 S 1 


Jft 471x10 10 W LbdUa jjMdu <u>lja <wU /6y* 

15m au *mMd jl£ Ml atiJJI aaft fkw 

10 


p _ XX >< io 10 _ io_ 

~ a" X x X x 15 z " 225 


= 0.444x10 12 Watt/m 2 


1 w/m 5 >* •“» iiiw 10 w/m i^... j'jiVt v< V*>">,«i Ijlw jjjat (jt i V 

^Uw *■*< V iltjLJ 10~ 12 w/m 2 0 * Jjw^i >A 4 -cLuJ| vjL^J Cjj^a aJbii j 

Ctliolt »OA 


I 25 N >$JI sa* jM*«j 50 cm <U£ia$ 15 g Ufc>$ <U£ <u>$ 4JI/7j«i 

>$Jl I aft ^ *»$ll ^Uul 


V = 


V = 


'125*10 


FfJ_^ I 

,= ^ =>V N 

■J 


25xl0 2 


50 

V3 


2 5a 50x10" z 
ISalO" 3 

50 


= 29 m/s 


lSalO" 3 %| 3 J* 1.73 

A 0.1 s Ujltt» <hw*3 b>ii$ 2 cm (j*£* J$la <u&i4lj Jajrf jMlj/8gri 

,/g jjjj jiait (a 


f s I = _L = H = io HZ 

T 0.1 1 

3x10 s m/S 4 Lj£4<j j }\ «~>L>.jll 3^aj ( j* Ulc *-***•>ail Jili- Alujlt —aL^>-jjJ.I JJui (b 

C = A f 

fx2x10' 2 = 3x 10 8 

f = jxio^_3 x10 to Hz /g 

2a: 10“ 2 2 


f = 1.5 x 10 10 Hz 
n = fT = 1.5 x 10 10 x 0.1 = 15 x 10 s wave 


mlazemna Lx^Jl I^jO^oI Iju^^o jO/VcJI 






























UM OLA Jl 




U /9gu 


340 m/s <JUil $l$All J $Uai\ ^6$ ojj> j* 5% jUam JlJ>J ; mLI 


A f = -^-f = 0.05f 
100 

A f = f' - f 

•*• f v = f + Af=f+0.05 f= 1.05 f 

t\ 


f'=(^)xt 


O o 


V-Vc 


1.05 f = 


340 


Xf 


340— v s 

1.05 ( 340 - v s ) = 340 
357-1.05 v s = 340 
357 - 340 = 1.05 v s 
17 = 1.05 v s 

Vs= r^ =16 - 19m,s 


rnljX** jJ*A* 

V s * + ujuu 


jyUi 

V 0 = 0 




345m/s dl^l ^ 


\ _ V- Vp 


( 5m/s) 

It ^Uail jlS$ 700Hz jfdhw 

4liil u iii nil jj>J| m»I 


10^ 


f' = 


xf 


700 = — ( ~ 5) x f 

345 

= l x700 = 690 


o 

V = 0 



kijidj 

H 


mlazemna.com Wmk 


s-jui ji 

WU> AmJjJJ J& SaUI jujjyt Ujyftiuu 

fcMUTJJ 4ppb- 0£> yA 

SaUI ^j-u Jj.3 j* j.».i.»iJ,l 

> ajhuji ubii 

l>d> 4 M^a,4 


900 mlazemna UJl 1 94^)1 IXo/fco QO iO/^LaJI <^J>£>I 










Electric Current jLAJI 

H 


" — tpl t 




Ohm’s Law 

M'u^ 15 


Electric Charge 

4ub *Uxi 

Resitance and Rwsistivity 

^u^uiu 


Electric Current 

jjbj^aaJI jUJl 

Electrical Conductivity 

4ubj^aJf a*L»jll 


Conventional Current 

j>yiaa^\jUH\ 

Super Conductors 

J • ^»j“u2uiliJl ^1^11 


Electric Field 


Etecromotive Force 

^ 11 *j j ^ n 2uiUJl iji£l\ 


Potential Difference 


Internal Resistance 

4j&IJdl4rf}ldU 


Drift Velocity 


Resistances in series 

^JI^JI uUjLill 


Resistance 


Kirchhoffs Rules 

JicUi 


Resistonr 

*3^ 


Electric carrent ^Ly&SII jUiil 


GUjUa^t yH>* jjL-w jtj SLubj^SIl A^UaH Jul ltfll£L£t 2_ -U^»3 £1 

GLjjjdOVt ja_*a >-s> J-uajII JjLS fate J-»*s JMi. AS>*dU C>LU«£ jbltlj tjtdJjKj 

i_ ijLujij Gi-yjYi jtj jU3i ^ itji &> JaLbjVi aaj*d»jt a^i 

uUjjYIj (Z»Ljj>l£JVi jl_a UOA ±. Ul ^bj^£n jLul\ i>ft ajjj—lt ^ J^Lael 1 

. ijijij a^j jbiit jjjSj <>* aij3*ii ^ 

: ^UjASJI jLiJI 


A t i>*Jil ad*._$ 4- A SUU»Jjdl <CU*Lm4 Jj*a>4 jlaA4 Jili- ajU \q lfr u .* S a_bbj^S J££Jl j*» 

I= Aq a^n^a-g L sjUi)i jU 

At ^.^l^jrHud 1 

1 ampere = ~ _h*»y* j^jUi u* 1 " 

^ jLuyi wy>»» 



. jLai* jy^ ajltl SLbb>jEJ1 A^*Sd y^UJJI Ja*XI 



fa 


JL-I 



aL>ub ( ) ^tb>«&l jUjJi aLsa 1 ij&> 

A < j-«. aL_abl ^j“ 4 uli>—ill <L.S >a- 

tjjfH jl J~tl aLjsjt jj_Sbj 4-dl (nil tjlJUi—5Jl 
. t^b^HgSIl Jbtt* aUib 


ji ~ti aLj>il J" Cf ~ oLjjjdSUYI ibS>* *j>i33 JLatJl ab»ol AJ>L>bt jlfl yjj^iSIYt jLiJI Ul 

* 


mlazemna Lx^Jl I^Ol^j! IXjo/'&o ftp jO/VcJI Si?ji£>-1 





















































/ jSt 

jjj.1 uLbiu .JCAh ^j-vo 

jt JLdl i 4 ^ *J 1 l'j j ujIauJI ^V4> jl Cmlfc liil W^UdjJU ^4 

. J^a L j3 jUJtabijl3i» {1) 
jiutji { b) J£iJ*. (a) 5 

jLuuJI jjj>o (d) J5LU1 i ij\*J i 5 >v) ( C) JSLiUI 

. 4_J Lull l-j LL>luJi AS_^jv al>ol 'j-Cu ij 4_u>-^lt ujLx>»jill ASjL>CiL) jUIll 4>l>ul jV 

j^?l J) Jflfl ^4 gib>^aJl jLIil jlaat >li» > 2m£\ ^aUjt h5j (2) 

a <- b <- C <- d /g 
3u*S ^uSVi fU >iu-Vi 

# 

4 - c_j i ^Lcj-u# LJjl^J Lglgjym ^>^4 ^1 '^lia 4 jV 1 JL* jLyj^ ,jjji Jjl 

,%_* wu> jmULi^ ji^S-J tZr^Lajlt L J>oL tfh.A . U J&l jAJ Y1 4 fUJ-u 3 x1 0 s m/S6C 

- 9.4 x 10 5 m / s iljQjjJSJVf a 1 A jUj juu 1 mm *jia3 

AgJUJi 44^UJb L ^axj 



jLull %. 

iu*^ x 24 a X jkdlt 4>U<J 


— *4L^NiU ^l>y2l 


V^ = 


ANe 


m/s GQj^isDVi J&ij^ui iuc>u# Vd 

* :J>j 4 A-Lii N 

- jfoflll 4_>. UuJ A 

GUj^JVl 4uAjij e 

ami 



djI^M jLy >A£ mUJI Iwjttu gli maJI 4mU jljjl 4*1 (jit fa*4i W<** / JUU 

10 2 s Ojiig*j J> 300 X 10 6 A 


I = ^ q Aq = lx At ■* 300x10* xIO ’ 2 = 3x10 s C 

At 

/c 

I4A ^ 4 f,Ti till 

(a 

Aq a ii^>)i aihulit . , 

771,,. * « (n) iis^MVt 

e jj 7 L£aJVlA^cJ» 

n=^a 3xW ~\ c g - 1.9 xio 13 electron 

e 1.6x10 _iy c 


ija ^ uLtuUl uLijjam iJ£ >a 

(b 


uMftl 1 0A jLy <w^2 (mm 2 ) «w4aiU 4*L*» grfUi 4U* / JU* 

<U4W >d f4**JI 04*$ (ji OjaJI aU§i&liil 44* gl Uk JJ-JI lAA j o^aJI v d 


v = 


I 


10A 


ANe (2x10* m z )(8.5x10 28 e/m 3 )(1.6x10 13 C) 


1-19/ 1 


8.5 x 10 28 -^- t£$Lw N 

m3 « 

= 0.37x10 3 m/s = 0.37 mm/s 


(DO O mlazemna LuJl I^O^dI W^O go O/^LoJI ^±J>£>I 











































Electric Resistance and ohm,s law <wyU>b£JI 

J* J-4d>U i«lL* Lj1jb_ij 1 \$ r n c I rViTl ^LidJ J,u3j4 L JUC ^bj^Cl 

'4—4j Li* ^SUjj ’4- 4^^*^ eUbf ^ili wLdLcbtf ^bi* Jju 4_u b i 

Ohm S law J^4>- £j-* 5 <USjLJJlj <>ubja lUsjj** 

^ 4b>l» JS jjj y ^ jW tyLu 

^^4 • (^) lAj^JJ (r*J^' ! ) ijA ^LjA jJLxj . ( ^“Ol^ ‘-*>4 

(IV) *ui jis jo Jjj j^£aj UJ—. (1A) d>Uuw jLu <*b jM bjUU 

1 Pjl (Jjiajj (^tll jlhjj 

jUi jLoii AaU) ju* Ai*ii iujUii (jiuv ujluj (Ohmic conductors) 

u« i>t jt ij a jt-*-— j_i ^ jjj_SsJ JL^aJI jLutl j(jj 4AM*J I jtil j^ljS A aLjj 

^ * 

A -*l frii* UmftV;j J^wajll Jhjjb uxmjUjU J-ua^II 4_4jjii4 

jj-fc- 



4i L iii* 4>U*i 


^uL4 4**jli Lu^Ljj 4J-c; j_utJj ^«UAa 



^jVb R 

m 2 -j A 


J-»4' J4» L 

Resistivity p 


. ijtjjJt jjj iili ^Le, 1t« nj Cul2 ^Aj istivit' i*#jLaIi 

* Ajl.4^ji bill JS j AaUI yj 3^CLa»b i fillVij ( ' ) aJL^j^j ( ) <LutjLai 1 jm/Li3 

. ( jj ) ijia ( ) / 




< 7=1 

P 


L *Ua3 Jj-yajbll ji-Li^ 10-> ^jUla Jji3 4uyiJ L4I, I 

i “ ■£L^-5 4j jbJ^ 1JL>> Sj^c^ J3u^4jl^£1 

jjCji in Juc4 4 Jmu?^II 4jlw ^ 4 t-% J■.J" J (J^So 4^b4jLoll 

{ U^yw J i( ^ ) 4 jlirt ^IU J ^£ t jLi J /^) 2U4jlo£l 


* fTL<ii,i>^\T 4JUSJ^I jilj^ i^jLqJtf Ah^£b 4JlLu5UI Jjl ,jI i / 

- p ■ ^ ft rr> ^ 2L4jlHt Jlj A jUil ^UUd d^ijLdXl q\ (4JUa dAljS 

4- J^aiL-Lujj Ul©rmOS ta 2L-a»j«a jjil ) i^ !*j\£a j.*JlL3 4U>jL2H tWh ^ 

Jib^ 4r ) JJt?* jl JAA jl^9» 4- &* jlilbVl 

, jj* biASJjf ^b«jl44 j 1 

^L4 4M$iik»§ 2m 4mm 2 <u4ai« 4^Uw gaUi Ulw j# <ttias/ 

aa 1.72 x 10 s (1 m 

20 C ijl 4»>*j4 . Ill'll tf; . *IIBnlT 4 -lj U jh^SLI I 4-*j Liiil /g 
. 10 A jUj <U3 wLiiJb UjLLc illuiP iLjl» ^ic. J4>cJ 1 3/ (b 


©OO mlazemna UJl IjbO/'iLo jO/'VxJI C±J>5>I 




























mm 



\ _ L _ 1.72 x 10 x 2 _ oc j rt -3 
aj R = p - c— =8.6 x 10 Q 

A 4x10 

b) V = IR iUjlili * jLili = jtgxll jjji 

V = {10 A ) ( 8.6x10 3 fl) 

V = 8.6 x10 2 = 0.086 volt 


/ JftJI 


or = 


= -L,M 

Pn AT 


Temperature Cofficient of Resistivity Ojl >*l| «U» 4 liH 

p =p n |1 + a (T-T 0 )] Jij hrjiji* t< i d faj. HM £a su.,ii. 

T 0 = 20 C 4- ^ 

-j 

^ i^Uf g>4 «UllJ J*UX* a «mJ CuLj Ct 

L 


r/ = 


P<> 


P-Pc 

T-T. 


Aji >5t?i 4“ 


ijl 


/i^SU 

* jj jIjJJ Jl ( 1 ) 

< 4 ~* jUU *J2 j J-Jl>tllj aLu^\ (2) 

- 4JU J>£j *\jl\ 


J_i-aj U*x^t J& U r^ Vt Cjtj fttr uu» idL^ «LJLc J-S 4 /^ g ^* 1 r Lu^t J 

( ^)'W « J«»*U (i^ 1 -W tr 1 ' <Gj>>^- 

R=R 0 [1+a(T-T 0 )] 


** ( 3.1 x 10- 6 m ) j-aydl $fcttLI 1.1 m , J$hj OU ^U>b£JI ;Uall J» / JU* 

Mill *y£ liU <m jLill jjji i**id OUI ojl^ 4ftjj gLUil JUmI 

T 0 = 320°C Ojljft 4ft, j ^ {p n = 6.8x10 5 Qm) W$U* Lbl OUI bU 


420 C 4ft> J> OLdl M4ftl a = 2x10 J 1 <u*$lftOI 


.-. a = — x A P- *„ = JL X ^ 


^0 

2x1 O' 3 = 


AT 
1 


'o T “ T « 

p-6.8x10 5 


6.8 x10 s 
p = 8.18x10 5 Qm 


Po 

- 6 . 
420-320 


Jftil 


pL 8.18x10 s x 1.1 8.998x10 s 

=-- „ .. . -= —-——= = 2.9 


3.1x10 


3.1x10 


x10 = 29 Q 


©GO mlazemna LuJI W&O jO/V/JI <^J>£>I 
























: Super conductors J i <ij) i II «jli 

j a i*3 1 (jJt i h jfrS JaUtl J 4 

ajAUsIl »JL 4 j (Tc) 3 L*>»tIt £>j 1 >*- **■_)■> Alt 

I_$1Lm Jj SLSjLS j 1>» tyo—j Jljlt iJA} ( Jt^^ 1 ) tr*-^ 

^ j I i"tl j ... 1 J-'ll Ala jJia ^iilM J 1 - ^ jlgJ 4r 

AjilAll A^all jit m< ^1 Jji ^LuiYt Jw« JAt JajJ ijjlAll 

^1 jLUi SUaUSt^fl GiUajtl i>uS£ AjJtjJl 'L. ‘iu^Ujg. J 1 

„j yUl 1 J-fcj Jj .-~j"t( 4_£lUll Jailill AjlrfUjIaJ Jaj Aid AjjLj>gS^I Aaal.Ul ijAlt £flj JjA*l jiuall 



A«jlAt 


r-V 


, r t SjiytJi^ji t 

0 

w-._ 

(it) 




JLjh* AJ jl_«iV1 (A—aeJ 3_4i.ldJ1 Ji*n» ^*** (MRI) ^j^aSll (^^ujlaUill ujj^t iW 3 - 

* '^1 "** Vi 3uJ Ll jn^S3 *r ^i*^l &J {fuG. *3J-d-J t4 4 

: iyjUaUl <yyU>A£J 1 <uwWI &$*!( 

2^11* ^1 * u - n J-4-IJ ^ tljUb^Jl pi 

VI foL^V Jjuaj jLjj w t i n 1 j ^ pw *L>ol 

^ i *“* SLSL^JLj "■** gJL~& jJ. nm f U fiiP 4rJ-^* 

pi * 4-jlJ-^ pjl Ji^V! 4„plj^ p-* *Ul «U 



It] 


^J..5H Jjuaa4 NI_) iliiWU wjU^uiJl > l **A \ 

„ ^ jj lfc-* *t i J ,*> jjsLtdll a A-lj Uj j CT l AaIMJUM 

jo iUjOa^i ^u-Ci ^1 auib^oi ASHaJi jlai* ^OjUiaJJ AaiLUi 5^JI 

. jjuait JjS t> 3Ua»iII >»«X1 JiaJI JiAi l^il ^1 lfe4ai JW 


. r work (W) _ W 

electromotive force s = — * - 



^ v f OltJ jj ‘«UuUj^Jl AaBI-LJ^ ptfldJ 

v 

Electric cirwt law 4iiLI d>lAJI 

. <wUy£ll 6>UI g^&u >w / gu 

. > 'A^Uj^Ol a^UJl jjSlS S 


( 4 ) ( ) jVs*. ( 3 ) ( 2 ) >iU« ( 1 ) 

^ ua ^1 t >11 -■■II 2 _ 2 _taS uO» lilj jLJ >*J aau« ^rijbj^S ijJlA JOij ^tlall ^ilcl Alt 

“■ 1 .* l li ( emf { i-ljlliJl ^rJ - 13 US-A JU^aJI ^jJl ) ijLLtiVt SUkJ^ J* * AXJ^W J 1 

■ . 1 U« VI a jUt ye jUa LiUj_jj (r) SL_a>.IJjl SUijlall LJUaI J^jV SUjLm ^UA JSJj >£JMyiiVl iLejlAa 

. ijjiiaji emf ^jUuV 

Jg ,?,ti 2 _ (a -> b) ‘AjjUswJl ^*iX 1 t-Jaart ^1 I-JUJI u*iaSI 1 ja AajLtaJI 

(Ir) jtAJiUj J- 2 j Jkgpjl ui-^{ r ) A^ilAi 1 4 - 2 ll>waHi ><3 UAlt jSJj (i‘) jiaaoj jIjJj ^U>u 5 Hl 4 ^ 

. jLJ 


13 Ot m l azemna Lx^jl lXo/-\Lo gJO JO/VcJI SiJJ ^-1 






























«uUaJI lai» g^Ui ,j <UmLI o^LJI JIamI 

^l>tjJt^.jiai X jUUl + 4jjLaJI^^U.^j!3> = 

{ r ) x | + A V = (£) 

€ = AV + Ir 
S =IR + Ir 

l = - S - 

R+r 

: O^yiaU) <Wttl4J| d$iiJ| griUi 

ULJ& 1 1 ^ ^ Ijt ji i j[ o l Uid uuL£ liji $if | * jr ■" Lu 4 j^Lpv^k )1 J^jij»i 

iubj^ai ijiuii > 4 ijLij <JUi ^suj ta»> ijiidii 4 .^Lut 
Jt&ft j .Wwilt (emf) Ji*j jZjL+la3£h3\ jli 



?' ~A 


W>* V 


j Li* JjLa ( ) R 3UjLa*j -SUjUajJf 4a .ij , M r 

UQ™J W w l r1>*H I jj - . mJ { 4_UU ) (f) t jjl 

* jUUl i * 4 ml 




> , ■ ., JJ J^. ] t .L J t UJJ t,_Jj 4 * jLLl 



UUJi4 


“HW4—— ~ 

MMIOft 13 V 


A^ajiaV jLa Ojjll 4- Uj-u Jtjlt lUjLio yi 3UjltaJt JL SLdi-IJJl 3UjU51t 

- lJ^1\ 2l4^UL« ^ 

(emf) OjLu 4 _ijUm g^y ■■■» / JL^a 
4JW 4m]»UI 4*$laL1j 0.01 a iuiaUl 1(12V) 
jU^aLa <£Jft«4»iii> UfarfUail g$^$ li^u 
^yjUaJI jLy g^i Wa^Ia yiUaiftl g*y 

TTnazeTTna.compJ 100 a <b) 10 a <a) 

4-jjUiII J^l tfl JL4>J! da>-^1 Vjl Jt-ju 10 A jLu ^ 

. 10 A jUilt UJift JLdi-ljJI 

a) V = Ir= 10Ax 0.010 = 0.1 V 
AV = £■ -Ir = 12-0.1 = 11.9V 

b ) (100A) jLmJi UJU£, < L i L v 1 Jj I aLaj> Lai \ 2_ J^^Tj ^ x i , v ^' r 
V = Ir = lOOAx 0.01 Q = IV J^aJtia^ 

AV A-Jj Ut iH ultiil -4^* 3^® 

AV = £~Ir = 12-1 = 11V 

UJLc SjjUauJl J* ^jlatJl jIjjJ) UJLlt Jil 3 ljj^U yllaiVl A 1 ^; c aitc 1 (Jlitl 

• aJLmIuI uic i-**-l-a Jt ^SUj> iiQt ^SUj >«iLUI 

Jj* ,H ' jyJbJi . ^jLuJi ^jUd4 JljjI 1j1 ^jiuJl JlJIi 2_ / J&ti 

^ l^LXj >jl uVwJ I JLlj^u « JUauuJ jyu JiJj- 9>la4 

Jr*i^ JJ ajjllauJI ^ jLu .,■!■>.uij jttJUall d*J / g 

Jj * :>."t i L^A^j 


O mlazemna Lx^Jl I^jo^I lju)/ , ^ij 0 j 0 /VcJI 


























(r) 


*uiuf 


2u:>^t ^ (2) c oai £• (R) ( a^i-s 4* ) 

. (1 } (V) j .’i . j » t->t 

. *LjL>^$SLh (Ui3ldJt a.4.jjs iJ-Wj if 1 ^ { ) ^bill tjlij I 

. : -^. f£i i(^jlJJI 4-jUt jUuIt J1 *j >b«Vt i*L>3 J?—jj (2) ^oai JAAi i 
Vjt 2 _(emf) <u*s ^ y^juibj £= IR + Ir ifabii ^ r 
IR. * 

JLdirtjJ'l {rj JLM AJUj Lul-J 2_ 1 O* (I) 



r = 


; >*»2I «yjJa(1 ) / 4< $141 g^Ui A>ta 


W\A 





n^H 



i i ^u-4 ? i^aj a■ »■ -~t i* L^ui u , w*iv 4- 

^i ^jUU jjjj JL>- Uaatft 

iplj_a * ^-h 4* *-*S *i*Jjj djuiL*d Cull lil 

jL_u L*1 Xj»jQH >j-g . 1 g V * ^r - * 

piS iUrVitU 1JL*. ioJLc: jl j « UT >aIi t>SJ 

jL-JJ j^y»vt ^tjJft jL- ul fitj op-^j 

n >t4i-Ji—-i' icbjJk 

R = -- aSiUJi j-4.3ujtati 

jjLaJl J C Al \ L -+£ ij^^YI ij-ui -iliXenial! Cul£ lit (' 

jl at i i P lj_Ja Ul sLaui£ WLtjUiXt wJLU jLu IxudJ U JtUJ £*1 jj& <3* 

£+0 is Uj J-S -u^Jt 3^-fl ^ 

^^sUj tjL^ 5U3 *A>k ay 3 j^ ^ 2uji^ 

jUiQt j-suj IiIla jja -^J 1 i-^MUjJb -auAi 

{j-A L2XI t J ,.^tj L-ajj^Sj ij_uSUi X«jlBtl yr 4 v 4 J Jpfll 1 

_r iit ti h W - * ,. r \^B |H 

R = " — —-- - aSiUJl ljuu^ j L£U \$j I L ±+M jjrf t A^t>S 

jwuaVt 

j^*y£ oji^iAdMjk a 

j-4 ^ /.'.jjCTi ijitJLlt o»£l> 3i4jli« t^ba 4- Aijj abfl> 

i>ul J4_— (4) j^^ibiLiS (3) 5U*~ a-*j04 (2) '^»>b- ij4£u *UJ»- aiyi (1) 
dj—d’ (^ 2 ’ > ^ 4 ) Ctb^bli 4»xa *>« JCiJl 4- bS ij4*VI Jaj^j 

V dB = 0 ' fl - ^t i 3 j^ jji i_yjjLi (bij jb-a — jUiJt a^a ji4>iLii£n i>»tdJt 

v ab = Vad = Ii Ri = 1 2 R 3 . (1 

Vbc = Vdc = Ii R2 = I2 R4 . ( 

R R 

(ij^a^waJI = D jIIj (2) { 1) ^ amii t j 

R 2 r 4 

3UjBti ^ R i 

r 3 

iUjJit ijUxjli Cma ' — LL m-i ^3 , R J o^ ILy u i litj 

R L 

— - = — aiL^ 4- ' x L ji Ujj 

R 2 L 2 




®oo mlazemna LuJl l^oit)l IjbO/'iLo g& jO/'^LqJI ?iJ>£>l 















































Wf 


/ iUl aUel 




(R , 10,2,4) ij± *W$ULI c*cU) JU (abed) / JU* 

Juj (W IQ (a,C) jLJabJt wLej 

0.6 A djlM» jLu >« i«u jiko <us\j* t*y£i (d , b) jm 

J5 j jlII jUJI (2) *»$ULI 4M (1) R <w$UU j 

»^emf (3) 

jjxua — ^L>jjLalSJt Jcij^ jY Aj^ZL* At (1) 


Ri = 

Rj R 4 


V ac = IR 

i..= ^ = 


R 4 4x10 AA 

► — = -4Ra - a 20 O 

10 2 2 

(abej gj-ybjUi . 10Q iujisiu jtti jLiii 

► V ac = (0.6A) (200 + 100) = 18 V 
18 18 


200 jiii jLjjJi (2) 


= 3 A 


1 

R 


R 4+2 6 

I T 0ta i = (0.6A) + (3A) = 3.6 A juai 

1 1 . 1 11 

= + -*■ - - + - 

R 10+20 


(emf) (3) 


= — * R = 50 
4+2 50 


' abc 1 ' adc 

e m f = I R + I r 

e m f = ( 3.6 A ) ( 5 ft ) + ( 3.6 A ) (1 il) = 21.6 v 

Electric Powerjltoll <ydL>^J) ajAaJI 

A j ^>.Y) jjjl Ji' wait <j_4 A-ZsLtaJI J_ii AL-pLij^S AjJilJ 2_ jUHJ Ajjlfi (4*1 

{—j i I (^J LaJ \ t i ) A Jaj—taJl jsatjjjj* LL^ LT fj t rtJ ) £_J Aidla^t 

L-4-4 JU^tJt 3>-^ o-Z' jl ^JLmj IJl&j (c^atjjl B tijIaJl JL4 da^ljj* 

'^LJsLLaJl J iilft jJ B ^LjlTI ji A 1 At} uLxJJt ^L£j*>- 

jrySjlaJl jrU qV Jjwkl I 4- jbafljJl IdLfe 4Juel£fl 

ibi>.j 4- i lAJ e'uiro jl 4 j 2 LLJt j!jLo4 jA ; 6^1 Jujad 

Power - potential difference < v ) x quantity of charge (Aq) / _ 

° Wer time (At) f *** . J 


p= Vx Aq 


At 


joute 


(A)(V) = 


Jsl^JLl J&jjiij —--AjL»^J AjJlo]I ^La-l p zjy 

second 


= Watt 


columb 

joule 


joule 

v second J 

. columb, 


second 


4^aJI = 

i?tj t djJuSJt 5j>a jl Juji /jm 


3_«jLdli (R) 4_ojLd4 ^jLmJu U.L.u: jjJ' j 1 —r 1 W w» ijJLJili J_« jl ' ii« Jiu («1 j > jSAi 

Ajt . ■' 'j 4r AjjLulilt Aj. v a i 1 i. ....T) AjjLiii j^sL> ~i r (rj <>j1>»i.iTi 

; ^jL> AflIU.ll __ f 1 ■ ^ .|j Allialf j4 jl J£w A^UaJl Jj *■ 1 bj j CT t 

Energy = power x time x = ^UaJI 

E = p x t 


(DO O mlazerrma LuJl 1W^o gu) jO/'^LoJI ^±J>£>I 































P =IV 
P = IV 

P-IV 


P = I(IR) * P = I 2 R 


V - — 
R 


t AJQI ijJLdll 

iUj'VI *L^ I ^J.4 jjhnV ^jSLqJ US 


p= - 

Ir 


n 

R=3n 



— Il -A^— 



J__ r=0 05O 

£ 

II 

-4 

< 

- J 


£ = IR + Ir 


t <LuV' jj-LZJi t— j tin>• L*£ 

0.05Q 12V ouUI &$a1I /JLU 

Mr 3Q LbUjia Jrf$ 

0*41 Jijb oJi ^Ml ^ »>UI J jltl ;L*il ( 1 ) 

j oj4Jl$ J**ll j 0,411 (2) 

j^all J*i ^ o>A4l 6j4ll$ (r) 44U1I 4§I4I 

Ajjg-i.Jlj j ,i int t I jjjtJjt 4r jH* jLjal I (1) /Jail 


£ 12 

I = — ■* I = = 3.93 A 

R+r 3+0.05 

AV = IR = 3.93x3 = 11.8V 


x jLiJt — jJuolil 

(R) 4**)Li6}l2Uj£ll x (I 2 )jL^ty>* = (2) 


P = I 2 R = (3.93) a x3 = 46.3 W 

(r) x 2 ( jUJl jjy ) = ^ AgaJ^ w l I 3>,yJi 

P = I 2 r = (3.93) 2 x 0.05 = 0.772 W 

*Ul>l Jjl Ja 4 l S)JUH = jJUdil J+£ jrf djJui31 

£1 = I 2 R + I 2 r = 46.33 + 0.772 = 47.1 W 

p = £1 ss 12x3.93 = 47.1 W ajjVi j-Li^ti j-* ,j£*J} 

I ^ JI*JI oJc -H»«UI tat) 

imlaZ'l /WQIjUalilijrfjj£lajj ju* 

^UuQJl ^L-jt Jj J_* fiu ( ) 

.LjUjUall *Luij vo 1a£&3 *UjUTt 4 UIJU jo iLut-Jl 
I4& kljUjldli JSL jU 1 dMdi ;LuJi ijJitJj'l *L jUU I jLpUi (2) 

J-S wUjldlt J Ju£ ^l£r gJ jJ u jJUaoJU 3.^3 ( ) 

3j—S uiJ ljL-ojLHI ^j-lCr -Ujp^tl ^4^4 jl Cioo l^.~ 4 .a 3 

. j.A ttfil I 



. JaJjJl ^4 fJ_LI* Out 4r 2Cl£L££ 4 XojLoXl d-q-aJfl AljjJ ( ) 
. ^Tlao ijjljJi ^1 Ju-C (5} 

v tott , = V, + v 2 + v 3 + . (1) 

Itotal = II ~ I 2 = ^3 = ........ (2) 

Rtotal = Rl + R 2 + R 3 + . ( 3 ) 

^ I L Ij-.A? | «L3 %c. ^ *« 1 1 1 3 <^^.T 1 iL3 ^Ic. jpJiJkJ -lUI 1 Jti-1J 1 1 ^ 

V = R x I , I=- , R = ^ 

R I 



®oo mlazemna 


LuJl 1 9 XJ^)I IjbO/'iLo ^jQ Xtf&oJl ^±J>£>I 





























jiljAfl j- jte* ^ UjM yll 4>UJ! JU&^11*11 Ja^j* JLm / 

• Ujj£$ Ulji>hwUlJUL^ jjljdJI JjiiVt ^ jJudll jrf «>► ^JLs J^tAAJU SrfMjJl jijJuttl olj *U;b^=JI 

U20V Ltafta jjiMjItaijtf JI»JI jJt-bij 5n j3Q s 2Q *W$U» iitU/JUa 


,j£»jLill( 2 ) 

4»£l*» JS Jijia uJt iteJi £>i (4) 

(1) Req = Rl + R 2 + R 3 

=2n + 3n + sn = ion 

(2) Iw = ^ = 20 = 2A 

' to ‘ R eq 10 

(3) I tot =1, = I 2 = I 3 = 2A 

(4) V, =1/?, = (2A) (2H) = 4V 
V 2 =Itf 2 = (2A) (3Q) = 6V 
V 3 =1R, = (2A)(5Q) = 10V 

, ^u;t <> jsuar v tota! 

V tot = V, + V 2 + V 3 = 4V + 6V + 10V = 20V 


9 >UU <v$Ui.l(l) 
i *§\m JS j jlll jLfcJI (3) 


JaJI 


: <jjfi 44 W$IaU Jajj 

Xd UI i j^u 4jl3 GrUjLal* JaJj JLl£ 

jcLuL 3 dln^M L^ljlgjj aJLa»lj \ <U1 AJ ^j~_i I JbJj ftlu ( ) 

*ijiljdJI 4 - wfUjloli *yjuc (jJl pjh<nj ^iSSl jLit 1 ( 2 ) 

. JS ^yJjCr I ^y) 1 i^j LuU# jJb jJLdlt Jbq^> ( ) 

^-Lc ijL^jLai! jJl-c. 4lj UiSj ajG! Jji 4- a*i>^>4 rfUjLi* jJLdt ^ jJLyal IfrU-ja J^SG A-JSIl SUjUftl (4} 

r i rrtrtVi f 

wLutbwUJl 4-l—iljUtjUiXi 3I -Llc 4^r?j J>i«r —_* ( ) 

J-** yp-te jL^ JJLc JUlc Jj^Yt tLdlajl jG>-J V dllti-Sj .JjLGIl jl 4 . I 4 IS XGLi^l 

. j^Yl 4 - jUl jLJJl *>e, ^olI3*d faA 4 _ jU» jLGJI 



v tota , = v, = v 2 = v 3 = 

Itotal = h + b + b + 

1 = J_ + J_ + _L 

^ Total ^1 ^2 ^3 


(J) 

( 2 ) 

( 3 ) 


®tot ^1 + ^2 + 


v ( . 


V V V 

=jn + _l +zl + 

R, R, 


*tot ^1 


'tot — 


2 

(1 


R 

1_ 

R 


= V tot ^ + 


R i 


_ 1 _ 

R, 


^jl^btl Juj ^ ddyl^il 4 «$IaLI ^mI /grf 


Vtot = Vt = v 2 = v 3 ^ 


^3 y 


1 1 1 

_ 4* -. + _ 


R t 


l 3 mlazemna b^J[ I^jo^I lju)/ , ^ij 0 f&o jO/VcJI s^jj ^-1 


























R t = . 2ual£tt <L«jLdXl jli ifL>. 2L (1 / OiiLl 


R 1+ R 


R Tota( = "*^ * ° JJ ' 1 3 a ^ . idaisui iujliti 43b LjUjlali && JjUj &-( 2 


j> a>liJl sjili j »^UI ; $L*LI JS Mill J (x , y) 


1 *d<ut£U i* / JU* 

gtiiU j&I J*a jit HI 

^ipi 30 ft , 50 ft c.Ujiai.1 / Jail 

R = 30 ft + 50 ft = 80 ft 
,>c Aia»j>* 20 ft , 60 ft Fujian ^ir js 
80 ft l i| ^ r J * ? , a 
im ^£. 80 ft 2Ujl2tij 80 ft Xi*jl2ti 

Riii = m. = m=„ 

'°“ R, + Rj 80 + 80 

j Js*& — ^UjLall ^LLait J*V^ JUC 

LjLftjLill {jA 4r 'Sj"*** L>' UJ^ (X,Y) ■ Min i jJ-t ^jwbuJjLuJt JjV 




Kirchhoff rules y^jaS j*l$j 

J-SJj Ifr.bl'n" 4 >SUj 4-ili ( Jit-Jj igy ) I LtaJj Sla^jjji ijJtljtfl ColS lit 

JL-fcl^S L£*&! ^4 3jia (»| mV* lfrb .t> 3 jf ^Uijri.irjni JUiV i-lixa ^JUa 

: Junction rule fcjilli iiai )JtU (1) 

i£jL^iiJ jjl luXI A .iiM-ij^S J&L gj_dli ^L-kuij 1 gj 

* LgJU LjtjUjJl 

V1 ^Jx j^Jp V jLl 21 I AJJXNJ A i^imTl JjJjtJ jJm* 4tAAl3 4jl ^ I| n — ^ I out 

:* 3 yt\>J*Q{2) 

^ AV — 0 u 1 A7i\%* ijjlJ Jj^- j-yaUitl J£ j^lCt £5-*^ 

A-JLLM AiSiUJU 'iuiun L&£$Stj^£ ijxLS Jxj-ualft y£«Jj 

Potentail drops = potential rise 

IAV^ = X AV — 

. A-Ubj^SJt jbtjjj! JL * »tryt^» JjjLa juUJlJJ yaL> Jmj tlUbj 


9 mlazemna Lx^Jl I^jo^I IXj 0/-&0 g/o jO/VcJI ssjji ^-1 





































* jUlCrYl jiaJu J^\j 4-uUi4- jryiMJ ^ Oru 3>^ JU£ 

V = - I R JL^a^Ll utaj-L& OJL>*J jU3t lil (3) / 2§I 

4- g_Uujf wd.x) AjLs jLuJ 1 wLuuji jj^aSju jLu^Yi j.LS Iji (b} 

V = + I R ( b J£fi) (IR) *J44 J^l 


f 

i* . 

(c) •-- J 

a 

Ar= 

£ 

t m + l 

J , A 

4f 

» 

■ 

( d) j- 

Al- 

'.£ * 


12 n 


6.0 V 


|- ^Wr - 

+ f — 

i 



JL 

+ | — 

—-vwv^-1 


24 V 


3,0 0 


t-JLaJl <jJ£ lij.fl.CT 1 JJT ajJaJl jLiLx t Jjb£ (3) 

ajJLS 4- gj-fljjl AjLs ( C jSLi ) 

V = +£ 

. i t^an ^Ji > 1 tVAM ^4 ^i^wTL-j JL-idL»Y1 JL£ lil (b) 

V — - £ * ( d j JjJUS 4 LJb -lA J AjI^ L-JLlJI 

jMdjUu <j4fi li^du e>>ld £*?$d J^JI / JU* 

. 6 >UI 4 I jUJI m»I 

JM /jJbiJl jj*# 4 y ^ 1 jLuJt AjJj / 

^ L>*J Lj A Al^aJJ I ^4 « IJuj1 AjjLHI J>JU:1_3 jj * 

AjCLluJ I ■ ■ j aSj^> 

Potential drops = potential rises 

S AV^fopg — £ AV^rops 

I (12) + 6 + I (8) = 24 ■» 20 I = 18 ■» I = 0.9 A 


Uifi a , b 4*UJI Jm (b) &>iUI ^ jLJI «w (a) u^l oUJ Ji-11 J» o>UI / JU* 

R = 9 ft £ 1 = 6 v ytf~ 12 v , n * 1 ft , r 2 = 2 ft I 

lla.LUin^^ 

tj-lg ~*»■" 1 (^Llt a jjlJLlt a- jL-JJl «LmI ,jjJtU (3 



A-hLi^SJI 4_*2l Jjt 2ft ^JjJL^a4 
LJI^ 4 jL^J> 2 L-ft^JLl 1 a>JaJl jrj-^Ul* 

1 1 * 4j ^LmI Hi 4 ^-* j * ^Vt 

# 4£rL*uJt Lfj4£ 4 j il^THi '"' JlW* 

( ^JLJuJt 3 Jl_£L 3 J AdLclj& jj<IV h 

. jLJJI ^L^oUj 3 AladlH ^ja 4 IjCjI 

Potential drops = potential rise 
IR + If 2 + £i + Iri = £2 

I( R + r2 + ri) = £2 - fi 

I - g 2~ g 1 _ 12-6 _ 6 _ 1 A 

”ft+r 2 +r 1 “ 9+2+1 ~ 12 ” 2 M 

« i^JLc jL^I j, b 4 t-s!^ it t ^J| a AlaJiin ^j -4 JU b , a ^jrCHa^JLH 3 iJ^ J (c 

V, + Ir, + £, = V„ V a - Vb = - £1 - Iri 

V, b = -6-(i)(1) = -6.5V 


(DO O mlazemna LuJl I^JO^I W^O jOjALa)[ (AJ>£>I 











































aUjlilb ojlll abM< utli frJaid I JLU 

. C t/Jag ■*< ^SllJj ( iliiit jJLtLi j*j£uuO / Jill 

£ I in ~ I out 

I 1 + I 2 ® I 3 . (1 

looprule iaa^i ijLciS 

( ABCDEA ) ( Loopi) ^uti jjiiioj 

Potential drops = potenlauil rises 
Ia(6) = Ii(3) 


"'N 

G 


3£1 



F 

Ia 1 

/W: 

l 

6Q 

kr-tAAj 


40 


© 


If 


6V 


H 




(2 


S* *JU- 


iLuLj (Loop rule) ijiwtfl ijmlJa ijju jrCUjbdl 

“ * "* *<j **'• •*. 

( ABCFGHA ) (Loop2) ijiiioj 

Potential drops = potential rises 
1 2 <6) + 13 (4) = 6 . (3 

... (3>ajau* ‘4.(1) aJjuii 2_l 3 JjUju 

I 2 (6) + 1 1 + 1 2 (4) = 6 . (4 

^ (4) SPaUP 4- 12 = 2 ^ 1 (2) *JaUP 

m lazern na .co \ l < («) + < r i + \ 11 ) (4)=6 

* ^.~.U J^UiUUUJ 


Ii=jA -»I 2 -;Ii*I 2 = ;X§*I 2 = fA 
Ij = Ii + I 2 ■* I 3 = j + 5 = 1 A 


ijayoaAS <UJjJj ^ 5jUI j*j-U U J. < l ju JU1 jJLi jA dbJj jry Jtf 1 Tu^AAt » aa jt 

SjUI ^j-U JuS jrf j <71nit JuJdulIj feMiLiU 4jujb- ^A$ iU*/Sft ‘kay> ^ 

>>2uLtf^t4A^1 udbd 

t><a> Jiiih4ii7ii?t 


^ miazemna h^)| I^o^jI ILo/^Lo ge xj/VoJI <aj>£>I 





















: <>ib U« J&J rtvrmll <uk»2l /1 gtt 


J^aJI < itri.i Umaj ojIM <>* dkJ ^w$UII IjU 1 12 <yk$lk» jd^w J±- (1) 

<uka&« <v*Ltf 

a (b o.4Q (a 

4Q (d 0.2Q (C 

4 £2 (d ^ 


R = p x ^.= i 

R = px^ L * R = p\4— ^ R = 4x1 =4Q 

^ 2 A ^ A 





liU 10 £2 <u«$L# < ^ al ( 2 ) 
20Q (b ion (a 

in (d 5Q (C 

5 si {c >* /^l$aJI 


<£1A*n4I 4*£JI Oj^aJI <jA U 120N Jam Wk* (IOOOW) 0J*yu oUm(3) 

(120V) ji-a* Jl^Jt Ubuj *i« $ JiUt 0ife 4* jkyI 

400 w (a 
500 w (b 
200 w (C 
1000 w (d 

500 w(b >» /taj|£Al1 


V 2 _, V 2 14400 

P = — => R = — =- 

R p 1000 


R = 14.4 


R = Ri + R 2 = 14.4 + 14.4 = 28.8 ^ss 

V 2 14400 

P = — = —— = 500 w ,_is 

R 288 ^ 


R <fckfr}Ull >w$bll jlii* U (r) -i-JaUI (1V) (emf) <wiLjk£JI ^ulaJI <ujU« (4) 


V OjUAft <ujUaJI jjh jit a&a 


emf = V+ I r 


r = T = ± = x _ = 

2r 


1 =-+ Ir 

2 

2r 


1 - 1 
r = -, 1 = — 

2 2r 


■*. R = r 


4jjllaJI wUaiit >4 mJuj $i 


R = r- (a 

2r 

R = 2 r /b 
R = 4r c 
R = i d 


R = r (d >* wl^alf 


• griLfJ |4JAita»y 

P = Iv p = I. IR 
P = A.A£ 2 -^p = £ 2 A 2 


£2 . A 2 > 2 j**»l - fO$l 5) 

Jillall (b jLill (a 

(d ajJjiJt (c 

ojaaii (c >* yl^kll 


©OO mlazemna Ijl^Jl I UgUgll W^O ££ iO/^La)l <^J>£>I 

























I! oiA Jl 240 v <Ual$i J**? 120 v 4*Jal$iu jU* (6) 

^1 iyjua - jU* ^1 kaa 

( Aj^IS j^a ) tLU$4al> aJiA (C 4j*j}Ul i f i fty (t) jl$*. (3 

,Aaj\a» jjJt ji jLjj ^I 4-^L£ uLa^UIl aJA (C^* , wl*^l 

j jiU jUhJI jli tUU B a>UI lA>Ui <ukl$iu tfb j&ai MjUaJI A ajiUt J (7) 

.gia A a^IdJI jl (jJd u liA B a^liil J jLill 4 a*i $4 A o>UJ) 

R Rm Bo>UI J<w$Ia*U 

(b i.. <Hi ua (3 



—w#- 


—VAM- 

1 A. 

© 

2A . 

f ® 


-11-^- 


i-1--'■■ 


2V 


3 V 


3Ltul jjjl (cl ( 

Jau^i *jjt (d _ja / ^l£All 


ijiiait A: 2 V ~ V 2 IR a / C*ad*JI 

4V = IR a .(1) 

B: V = IR b .(2) ( 2 )J*( 1 )*^ 


4 = R a / Re * Ra = 4R b 

J$3I jM ^UJI 4U11 J0§ 0.1 n 4*|Im Oka J$2I «m)$ ojU >6 Js&m j&L* (8) 

^Ul out *»#» jlM« gii J^l £k«U iMi Jaa 4k«$ 

400Q ( a 
0.20 ( b 
0.10 ( C 
0.80 (' 

0.8H(d^/yljAll 


SjjIjJ! ^3 dLLuJI gh** A>L*« (A) 


R, * Ox- * R, = p*-t- * 0.1= p 
r A ^r 2 ^ 


r 2 7T 


. <i> 


2L 

f i 2 

It) n 


■* r 2 =p 

mna.cc 


8L^ 

r 2 rt 


.... ( 2 ) 


(D^(2> 


R 2 = 8R 1 -*■ R 2 =8x0.1 = 0.80 


^w^kAt j ; 7 *'j u ; jkyjUai Jl jUa$d>$ g^Uw»4 JaLam (9) 

. t^jVl iUjUauJI fer jla3 >iC 4ia>J>« i^jl^l .<Lc>*yj <£jl>ill 2lla^J>4 JtuLuall / Jj liUj^W 
SLuuj s-jiyi SLyiiaJt ajbjjjji 2Lfc>«yj ^ / 4JQ1 

. 3luISIi 4- a jjsri 4^1 ^jVi 2Ldj>LaJi ‘JL iUjliiJt Cy* 

4 (b I (a 
2 (d \ (C 


4(b^/ 


p . V 2 . 

V 2 

*«h 

P^ 

. R. + R 2 

P " R ■ 

" R 1 R 2 /R 1 +R 2 * * 

^P 2 

R 1 R 2 / R^+Rj 

y 

ii 

l< 

1 M 

■■ 

V 2 

(J'P) 

Pi 

r;+2R,R 2 + R 2 

‘ R 

’ Ri + R 2 

^p. 

RiRz 

Pi . 

. X/R . 

R 

tf j'>4 P, 


.r-MP, 

' X/R 

R 

^JtjSP, 

X 




R 2 Ri 
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guLii aAb j$***i$ ojfcUi j JUtiml g* iilatll okUUW I2& 

(4«Aj >*-*-=> ^jLluj jJL*j^Ldi£lt 4-J-k j|>J JL£pJI t3>-^i ^ 4- *jJsa^uali UJ^J £ 


- j Lu ^1 jM^ijpl rfiCT I jjlLj^a L j-« A£jj*j 

4 fr l£ J* 4 au jS 41 v ^U>£J 1 JLatff k>u ^aill U / 3 ga 


i^J-i d— ’ i-ul 4 ajl j^>. 4_>. jj . I i,f ^ ?i rot I ^Jt tf j>y«J L^UjLi* *Ia^<p tjLS^llj j-iLull ^uud »Lvjj 

JL>*« L$) SluLj^ g^itt JajLatl jjojjl jl£>- / ijj"''“J "* 1 JajiS _ - ■ - 1 a^^Uall ( T c j Aj* 

. 2UJ)ImMC Vi tlajlall JiLual ^ J ‘-‘ ^ oj\JAa ^uulaLuM 

4*$U *U <w£Lm ojLmII JI i I Vi J Jflti.nH griUjfaSil dj*LI J*» g* okUJI U /4gd 

OjLmII d^faJ iUfrlJI 


. ji lirtl 1 fljJLd pt-i f 1 Jju (tAJ i ^l 

^UjASil <*iUI a$Ail (UjUiU g^Lu <U»UI *>jUU jjfa gk ii^jl g$i ULL /Sgn 

pt u> rtfl lt tO_A £_yj ‘ "'_'* (r) ^L-Jj. 1 -iJ) A_»jLilt J_£_>.jj_ualt LAj^jlC JLlfc I j">U-» p ...a .13 31 jjV 

*' t <m I l 4J ajjtjtfl Jj jJLdXI (ji \S 1 wla^ll ^t wJLwJt i ^t^3tl A * v.* tI j| _l*j <HJLbII £— 1ft* 

. a^Ua jA 

UaiUI d^ail g* JjI OjiU g6-a A V <U)Uai jja ^ic kbaJI J>» g$4d IjII 6gi 

kjMI (£) 

■ £. Jaj-ygS a^UaJl jj-* # j-fc- IrtflS (f) tULfcl.1 SbajliLa $ 

UH&yiil $Uit j <u ;la\ iAmt Jaiiid %\ SijAiaid till | sLIaa ojImJI ;Ua» 141 7^ 

r < jrt_J jaixu *£11 j_jj Jj« m~itl ^y» ij_if ^Lc. jLu rllxi ajLuiJI Jliluit JLic J 

* J jljfliT I 

. ^jl^l ijl* LUuj ul^i ^L» a>l4JI J emf e4bj JI JI^JI ^ dUjUaJl kij /8 <jt 

• I = Il + l2 + l3Al Uolc. *_uuLU jLu t _yLc. ^jl^ill i ^£. Iglajj ajbt^ g 


JriUll 


rn , , n | ^ Uuj20 bjIjA <Ujj J 50Q <U«^la« J>0. ^ku Uk /I^ 

39.3 x 10^C 1 griUJI ^jl>kl J*Ull gl UJi V a^j^ll <u.jlja jlak Lu60D 

R = ff 0 [1+ ex(T-To)] 

60 = 50 [ 1 + 39.3 x 10 4 ( T - 20 ) ] 

60 = 50 [ 1 + 39.3 x 10 4 T- 20 x 39.3 x 10 4 ] 

60 = 50 + 50 x 39.3 x 10 4 T - 50 x 20 x 39.3 x 10 4 


©GO mlazemna LjuJl I W^O QO jO/^LcJI ^±J>£>I 










60 = 0.1965 1 *6.07 

0.1965 T = 60-46.07 
0.1965 T- 13.93 

T = ^-^- = 71 C° 

0.1965 ' ' 


jbii y»w 12v L^Uaal ^ jaaJI ^>i| 13v 4*iUI l&i££ <yjUu /2gn 


r <ujUaJJ <ydiUll (b R (a ual 24 w o;*u (R) 

a)p - I v *24-Ix12*I-£-2A 



b)l = 


£ 

fl+r 


2 r = 1 


^ 24 - H£H = H£H = 6 11 

R 24 


■» 2 = — ^ 2 { 6 + r) = 13 -*12 + 2r = 13-»2r=13-12 

6+r 

+ r = i fl 


r 

r=0 7S nf 24V 

> 



r^w —1 



A 


E en 


B 



Sw — 



a 


D 

> 


Mftl 6 j$UU <uU>£JI &Mll j /3grf 
suJI jUi) o>UI jUi (b (a 

b^waJI j ;^MI Ja$*A} fcdUall (C 
4*$Ia* jStijlLI jUJI (e «Mil! ** AAail (d 


_ RixRz. -i£^ = l? = 2 o 

Rtota_ R 1+ R 2 3+6 9 

Rtotai = Ri + R 2 “ 5 + 2 = 7 fl 
Rtot = -r^rr = rrr = 5.25 ft 

ria.cor 


7+21 


28 


5 Jr 4 

1 ^J-c, t3,8» 

wJtf 


b) 

c) 

d) 


I - £ ^ 24 _ _= 4A 

R+r 5.25+0.75 6 

V = I r = 4 x 0.75 = 3 V 


AV=£-Ir = 24-3 = 21V 


jjUsJl 


e) 


A*jLm ^JS 4- jli' jLuilt 

I 8,13 = ^ ^ ^ 

I 5 ii = 7=3 A 

7 


13.8 iu^isii 4. jUiii 

5 <L4jl21t 4- J^ 1 


V= 3 x 2 = 6 v 


6 1 3 jryUjLill 4-jla jrU 


I 3 fl=f= 2 A 

I 6 fi = -=1 A 
b 6 


3 4UjLi!t i_ jU* jLtU 1 

6 JLjUi juu* 


mlazemna h^Jl I^jq^I IjuV-^Lo jO/VcOI 
































3v 


(0.4A) jUii yu j> /4ga 

•'— ? 1 0L*jUL* ■ ■ •■■■«. i (3 

e 

ijJuiJt jlJLM (b 


R = i = ± = H = 7 . 5fl 

l 04 4 


p = I V= 0.4x3= 7.2 w /g 
5.5 minute j'x*. k 2 _ ayij- ,.u slau^i (C 

x SjjCi = <UUdJI — g 

5.5 x 7.2 = 5.6 Jl 




r *ln 


r *Ie» 


a 


Jl 

|l 

1* 

8V 

• 

4V 


4 v , 8 v^yjUu R = 4 /2 6>lill ^ I5& 

Afrn = 1/2 , r 2 = 1 /i jl wgoJc Iala 

jjjtaJt jUj (3 

R to t = 4 + 1 + 1 = 6 fi /g 


I = — = — = — = 2 A 

R+r 6 6 


i jj(Oll Jjic Jjuc, ( 3 , b j jrjj 3>^ (b 

Vab = 4+ 8 = 12v /g 

1 4*abjASJI «U1I £1^ JI ojlll aljUUI ^ (a 6^ 
w»l Uda Vab $ (a) , (b)gMhniH^ AfiAll (b 


^Ull Ji-dlj 


R 1 = 5Q , R 2 = 2 Q ,R 3 =4Q, £, = 3V , £ 2 = IV 
0 jjijji A: — Ei — I 3 R 3 + 1 1 Rt = 0 -> -3 — 4l3+5I-| = 0 
ijjijJ' B: £2 — 1 1 Ri — 1 2 R 2 ”0 + 1— 5 1 1 — 2 1 2 = 0 .. 


(1 


(2 





N, -2-2I 2 -4I 3 = 0 

giuj Jtfibdl IlIj— I1 + I3 

1-5I 1 -2I 1 -2I 3 = 0 
1-7I 1 -2I 3 = 0 x2 

2 — 14Ii-4I 3 = 0.(3 

+ 3 + 4I 3 + 5I 1 = 0.(1 

5-191, = 0 * I,-| A 




(1 ) M J LfcJ 4r I 1 


-3-4I. + 5x^ = 0 


19 


- 27+25 
19 


= 41. ■* 1 = 


-32 -8 


19 * 4 19 


I 2 = — - — = — A 

19 19 19 

V ab = — x5 = 1.316V 
ab 19 19 


I 2 <3) 1*4 Xl 3 , I 1 4L4-jJa jrfIJJU 
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Jl 


Magnetism teMfaUill 




Torque 


Magnetic Field 

^n^Vrliill Jbd* 

Drift Veiocity 

4£ jmt 

Maxwell 


Magnetic Flux and it,s Density 

*U£l*aj y j ^ w ■* tt 

Weber 

< ^HubUill jjjJi «J>5) 

Earth's Magnetic Field 


The Magnetic Field of Solenoid 

bjJj ^tihjpUall JLfcll > 

The Magnetic Hysteric's 

Lilt S jL*#J 1 

Dip Angel 


Effect of Magnetic Field 

^yu ^oMibUilt JLsil jjjI 

on current Carrying Conductor 



Magnetism 4 m4iUI 

jpaIj 3l£U^£ 5l£U>£EJ 1 w H^rnT l ^^lc, <U£ JLw 4J ^Lubj^SJl 

a ^ /r.*X 1 1 ^ j ^ i j^t £U& «LuU>$£]1 ~fV'^- n JLT>>Gj UjUc -JJIjS ^jLjj^S jLu oJjj ^LuLj^JI oU^uUl 

^ 1 ^ j-Ji JllLwJ! jSLji Ja^GJ^ L_i uJiUinj Jbtll jl JLi* ^ua l n LIa-* JL>«^ ^jLj^£JI jUUI U^u 3 A 3 1 

» jLjlJ I A-t3 


: The magnetic Field <j nnhlitW JUU 

2_£^CU <L-uL>^£ *1'* * (jit 3Uii»JaL*ilt i^2It >jjlj 4^3 j4^3 ililibjuVl £***■ ily >* 

. 4tfi ‘4 

j 1 j_^j_||_j LJ^bL I I |_^ ,jJ^ ^Ukl 1 J W 6^ J^r* (1) 

. l<ri£ G-ul'IjI U Ji-xj ( 2 ) 
-> 

. JL>w» aLa^jl^ jlJbA* 4j J$Sbj B >*>lb 4J (3) 

* <LLa4JJl wUj jlLc aL^bl jJt ^ < !£-. LlaJU JbtH j lpCj (4) 

. JJjjnIil* jl j£L* ^M-JaUi* ^ jl 4& j^U 4 -4S ^ j-£ LkjU Jbfcl 1 (5) 



9 m l azemna Lx^jl IsjO^jI IXj 0/-&0 ££ JO/VcJI SiJJ ^-1 
























Magnetic Flux and magnetic Fiux density gMdl «bU5§ jauMiiU giull 

1 Jl-X& ...dbLijitt jLmIj a j ***it *\**tt jjJaJi ■> 1 j-ja ^t-~*j A * ^-"*-*1'*tt JbJl JU* 

4J m itnLlatl iIajIn-4. jJLcj ALtaJJl t£Uj jj* jUl Axu*. JaLi*lI jjJiJl li> aL>o! 3 ^ JbfcHl 

4>LmU A-±<& A3 US * ^uibLLil^ A3 US ^ Ajj^ajJi A>*Liilt ^Ju>-j 

^i^ y »^t-il **f 1 JfL*t£l <-JiJjp jjlUl A.JSJI Ja^leufcfl Able jI . <^pUki£aLia£l Jf L^li 

i^uti lIIO 4 . (([)) magnetic flux { ) 

Maxwell Jjy-su ji Weber>^ ** SI y-Ltiu ypj-ut f u»ai i_ ({])) ^-jaLLitt y^an J.A** 

* 2 jinjULLmtt Jljdll JL^rtj ■ t^v.^ uIJ 

weber = 10 8 maxwell ♦ jj>«su 10 8 ~ 

^ nhfb UAll JL^tl< ^>Utl $Jl>> jl Aj^jULLAl* IsjliVt (B) JbUall jVV 1 AHUS Uf 

t ^L-al LUI A3^L*)l i3^3 ^ J i ** a jjfr mj 

. . - inaf/etic /fux <f> ^ . 1 + 

Magnetic flux density (B) =- ■* o*a 3 l&os(B) =- 

aren 4 Ai*Lu 

( T ) Testa j - —B tg? iui»Liaii _• "* 1 dj!ij£ jjl^j 

Z JUM = jty T. m 2 = W b 3b-ULl x = jAoUl .*. 

JUl Jafr2 <byul iui» <jit ( 28 cm x 21.5 cm ) Udbyl JUl 4 J*m» <bj$ / Jl*4 

^jSII u mihliitl JUil & gUI JiU jIU 4> a utihiiill giUI jI^m Mftl 

I 37 l^rfUi <y$1j £*du olaib 5.311 O' 5 T ^§Uu ^4JI 

A ^>Wl A->JU jLL>u 4_3 j^J t A^pUlla - j ^Ic, fltVuo jjLJLc 1 /X 4-1 JUJl / JaJI 

53 ^jUj A A^LUt A^Uj) B jru AJjlJJI ^Li jbl^Uat Jd^vi jQ 3l2j>U 

<t> = BA cos 0 

4> = ( 5.31 x 10 5 T ) ( 0.215 x 0.280 m 2 ) ( cos 53 ) 

<P = 5.31 x 0.215 x 0.280 x 10‘ 5 x | 

<t» = 0.319 x ~ x 10’ 5 = 1.92 x 10 6 T . m 2 

& 

: Earth’s magnetic field jj^ejSII gn ihl 1 it I Jbil 

£\-*u 4^-ilSj A-u-bjVI *j £.U ^ujuJbUjiIt JLaJI 4 - 

( i hiill jj—4 u>^lU ^.tu-da Ldtll ^^IrtrtTl V t jla b Ajj^ju 

^j * 1 L Uj £_iij ^ ^ ^ I \ ^ ,»11 i iU^hj I 

- jJLa^l Aj-lojVI A I^XU ^ajJaLuil^ 

i ^eAUaU 

(0 90 o* L&jlJLAe J.AU I JtaX'j ^uua^LLaill ijjVl — j jru 

i (0 Lfcjlaii ja«JJ iL.tjjaBflj ^niih Ul JljJJl Jai UJJ ijtjaoajl SjjIJJI / ^MfaJaUail tbljAlriO <W$I^ 
(0 ) jy»>iYI iUjIj lA i l,l,r jjSj (jUl ^hrtllU jttl Jlaatfl / UljaiSlI Jaa 



©OO mlazerrma LuJl \&X 0 L}\ W^o £ 4 ) XJ/U/JI 

















4*w*u 




w nmUIUj JLx» % rtt-M* 4- 2u^Lyy <U a ^ Ait 

V q a 4L-jjLLL>>VI Vc* r*ih OS jAJ til o^i J ~ i^SJI 

j^iVi3 ^ ‘\r jf >j) »boU (B j ^ iu&Ll£ iJfJUTI ^mjtiLuilt JUtl^ J^Li- 

t> SjjlJJI U^jjJ (B), V t£$iuAt AJJJ^C F tli±>- V a^yaJl «Uul j^U. 4-1 .!>*£. J,»4J 

. F = q 0 x V * B3ljcji iiiujb ^u.ij 
j'-» ' ^‘*1*^ x A£^mJI x 4**-".ti = ri»fch>A>Liji^ xjaJI 

F = q 0 VBsinfl 

B JbtLI jL^utjj V d£>»- SLytjJI 0 , sin 0 £* k-uuLUj F 

/ 4aaU* 


. 0 = 90 ait lAjtjui* 4 . a u uijJaL - jti i>ajt ) F (1) 

tJ_C ■ a *<~T 1 jjLtot 3-1 jjic. jjrfbj ^ill (jJUjJt —«SUt i-LcLa JJ JUHJ - Ilbiil ( 2 ) 

j. ■*. » j»i g i Vi i»|_>oLa 0 00 I ■>- i_j^i Jj B j J»*i IdJaQS j >ii ii-L^jX I 4 ^ Gullit V iiLej^iJt aL>3l 

, a , b , c js^Ji F i : ...ui-,;n «uji 

. tpsuit i^j F jia sufu as>*ai a^iii cais iai (3) 



«.. ...j-rlltl.l ij^jl] B ^. M .WI.«jl 

F« “Q^B 


1 



d 

^ 4 

gj^, ; 

i^NTii ' is 

H’-X? 

_ _ 


___/ 


Z J*4< fr* ® “M 1 * ^>*i3 - b 

,.,.t.l:ill E ^ ,M.hli«,U 

F = q„ij BsinB 



fci.lh.4U -ft 

B j uii L>lI uV JLil 

.;i*A - 1 it m >IftUfclt 


0.4 T <Mti tjMMbUM Jlft* <J4l« 5 x 10 G m/s ttjmki AljftAi, 4*ft$* AjUjAS AaAi > a$*A* / Jti* 
Aft 1.6 X 10 19 C JWjJi 4ft$U 4*4*11 at Uii dSjmt J4(i = 30 <y$lj £--* 4*Uil 

j 6>i$U iyniijhlifU o$aJI ottitj >1 AM (a 

F = |q| v B sin 0 

= (1.6 x 10' 19 c ) ( 5 x 10 6 m/s ) { 0.4 T ) ( sin 30 ) 

= 1.6 x 5 x 0.4 x 10' 19 x 10 6 x 0.5 

— 1.6 X 10' 13 N 3>A xCuubLLall ^bul jii 1 _ T JLuJt ^JiSJS aJLc(3 . > m> - »boVl 


F = m D a ^ a = — 


m„ 


1.67 x 10 27 Kg 40£ ^aJI 


1.6 j: 10~ 13 /V 
1.67x1 0~ 27 kg 


= 9.6 x 10 13 m/s 2 
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The effect of magnetic field on current carrying condHctor 

J—*J A 1 L jjL* k£liu jUl jLctlt 

*Lcji ml l-UiTN(ii) ^ ^ it it t B ^ ...J t-»\ iij JL*va <£— ^4 ^LUJ1 j I jLo L£a£ 

F = <j 0 vB sin 0 . i^j.ic Vd 

(Sh^o^n ^ALc^Jt jjl^ tjiajjLt wLLiJt iL ...jt»i*»t< L«t 

F = q>o Vd BNAL sin 0 Sluoi su^uiit .*. 




V d * 


NqA 


u&IjajVi a^jum ■*■ 


F = ILB sin 0 ui* ^ 

Sin 90 = 1 ,0 = 90 
.*. F = ILB 

i ^nto JaU*!! J Lfviil Lj}' jLjUl iLmI j^£j U_Lui j^SJI ^JLaJJ j 

, w i 1 Jj-CL3 bd 


jUi mLuI [thiill u mihliill JULI oUil 6j$«aj 0,5m <U$b Ui* /3 JU« 

UUI ^Jc U.1 B ^^ubUaLI jihill <wUS jLa* ^ 3N UjUm a$i «*i A>l 20A a jIm» ^U>AS 

F = ILB sin 0 I I I I I / / Jail 

F = ILB sin 90 sin 90 = 1 0 = 90 ^^LjliV 

F = ILB 


••■ B = — = 


3 N 


3N 


IL (20/0(0.5) 10 A.m 


= 0.3 N/A.m 


_ ~ ~ wb A _ _ 

B = 0.3 — = 0.3 T 

m z 


ftfalifl u mihliio JU» ^ ^ <£> 

Motion of acharye partical in aunitorm magnetic field: 



U$aL»o1j V 3>UajL_l fltVi 1» ^ r11jtnU lX4 JL-m £_ q + ft,* rn^ JUjaHj UJLlc 

^fn^lnUatl Jbtll ji ^ic. jtaUjill JUJ1 ^Lc. 

B ^ ijd jU^i ^ | JLafcJt 4jpJler 3 1 ^ W-J>JVJ 1 { ® ) 

j» ^^ jbdi qvB culi l&jIjJia B ? V Fb ^Luu^L&aIi 

*T i^ulS lit XtU4l wjia j i Q CalS lal i&UJT mj^£ 


F c ( 5 ^J' ) = F b ( Jl»U M ) 

F C = F ma g 


mV 2 

r 


= qVB •* r = 


mV 

qB 


t t t* 




4wl>fcuJ^ j1JkE4 ^4 Lu*£.C j 
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: jUi Jj$ta ULi w nijhlitH JUll 

i_ijJalL> itjbiJt ^.U Alaii -LLa ^.m-ilaUjtll Jb^^l <—JI u ■•>» ^,1* LajjL>m J5t* J-* LjljliLoj Hj4b JLltall J 409 J 

Jbeil tj*J LuUI jLJII aJVju J1L* j* 

: *Ol;UU$ «y^piU g$dL 

auy, 4. J± 2 \ \ (B) u njM) AiiliS jldA- 

B = —— I 2LJGJI AJaibJI ■ '■"* | 1 3)S& jLu *Li 3 Jj^ls 1 *11)1 1 

2irr " ' 

{ peremaability ) £t>tfi Aji^Ai cuQ jiaa* \i Q ji it 
U 0 = 4 7T X 10 7 - 7 ^- 

A.Til 



15A a jM 


;Ut Jd^b 


4^ J4 3m AM ijk 


I jtiMil 4iU£ jUmW/ JU« 


B = 


4^x10 7 x15 
2^x3 


B = ' 0 ljIjI&U) u^jU j>jl 3 jj hWm / 
B a 60x10 7 = 10x10“ 7 = 1<r 6 T 


_jLj <m jm jy *jiiU %m 4aaJ u^tJaUIl Uy* amu <jAW /'oh 

^ V ^LjAS 

. ( uu.,113 ) 4U*4l 2_jttt jLuJt (1) /g 

. ( -c*- ) liliuJi Aua.ni jlu (2) 

. diUIl j AiaAOJI 2Lij>Aj (3) 

: jLO Lytbrt yUijl giMjl^he Qnitf^A ga&Lt OHdl 4oL*lf »$aJ1 

Magnetic force between two parallel conductor 

r <UL^4 I <\$ ~<j t J iSkAlj jbjtjl* j U.ffi.rfH jiluaj-4 jl£Ly jjbfct* 4r 

2lj^ jLffij aL^o^fbj I 2 ji-y J - 4 ^j I jUj JjVI i *HmT t 

a 

B = B 2 t ^isLiS J 3 VI Lj4 j 4i r jj5-j ^irijh Ui* JL^* 

A-^2 ^ P, . ... 1 * = ., ! M 



B, = 


2/Tr 


B 2 jbjt Jjvi 4iL*» 4-M»r^r 


Fi = b 2 i,l -»f = ^^-l 

Aj „.,una i £j_AI| jl Am lb-£*j . F 2 jI-LJm >i 1$ D i rt't A —>wuUJi 

4- jL-tl jL_iIII jj_SLj U.Uir ljAI-m j>Sjj gjSliiiJt jjj AJjblb J>3 

. (jjiSLaH* ^l>ub jbiLdJt 4- jLbJi JlS til j^LLj #L*jLt jjiiuJl 

F 


2nr 


i_tiLs>u jl >Uj QjlS c 1 ^ .-■ 1 *11 ml I 4- Jjlaft d^AII •• 

/ t / 2 L 

F = fl 0 X j^3 Ji JSU* ujSLJI ^ij 

ZTrr 
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/ jUuvVt JU&! 


. (jiUjAS jUli jt£Li sjtd <i^L*ll d$ill Mi£M liW /gn 

. ojSLJi iju J-.LWI / g 

. jjiLiJi ,>4 jsj jttt jLjSJi «iu (2) 

. j^SLLiJt ,jjj j;i JkJbJt (3) 

. (^KUJt jZGU *>pJ1 JjJn (4) 

■ £J' ,n ^1 jjL*Jl JSLilt 4-l2 = 6A,Ii=2A J^SLi UjlLc. / j5l 

a) F, = 3 F 2 b) Fi = ^ C) F, = F 2 

AJ^Lkla ijpdlf Fi = F 2 (C JA / mI^JI 



jmS jLy 4*a mLuI$ mmaII j lilk <UjAJI >» Mi wkJ* 


/ Jt^t 


? kllj ’ UUou gc mLmui |»l Um <uki* mjImjI t 


L*» 4iL»- J£ J>»> (^Li^S^l jLull JaAj ^injhUM JL»w» JjLjLib t )l l-jjUlo g 

- ( <*J ) LJdtt Jjla 

The magnetic field of solenoid Mil u ni*hUill JlAll 

<L^3 ljUmJI IaL£ ^LuJjJ eS>oLa Jjjla ^iiLw jj! 

W) (N) JUu tJGj ln^ 3 A itVi 31—“ J jLjJ 

vl 

AjbiJt daj Uv ^L-4^ J^JlJ j*pi*Vfj ^UMuJbUilt A^dll AJa 

^JJLm jLuj» A-L>i-L4 Ifijj* < itVtiTl jyfc d u<nt^UL»D 

3L»*jL^ ^-JXr 1_4^4 jm^Ij 3 ^tVT'.A ^Q.1 I 4^U£j 

1 jj M&iii (B) asusj 

NI 

B = fJrQ — J jla L i GLaili JJLc N 

B = fi 0 nl *iui 3 uls ^i\ j±\* ^u^llui aaitt B t jL3i I 

1 N 

JjiaJl 4-iLdlll H = — Cujm 

F 

. i_L>. (Jj^a 1 rtlt ( jvt a 1 j- •>*) i. rttT.1 ) » >v» iUa^ajl JtaUiUt <kJL>- 1_ SLagLua VI AJj'L»il 

. a^i»VI AJaImII A .jtrn j j jjl jlJLaXI Jyt jJual jjyLjLfJJ( {yt Jb ^"-jt-.il-ti JLjJi (»:*) 



4A 0 jJi jUi Jam Mi 100 ^Ly N <yUi s\$A ^jil^iMil mL» / JUa 

. Mill AM (B) QMl.hliBlI giMil Mk£ Ui 


r, JV/ , -ft -7 Wl 

B = /^o — -^Mo = 47TXlO — 

L /I. in 

-, * > rt -7 100x4 

B = 4 n x 10 x 


jj 400 


B = 4 x 3.14 x 10 x —— 

0.2 m _ 0.2 

B = 12.56 x 2000 x 10' 7 = 25120 x 10' 7 = 2.5 x 10*^ T 


-0 mlazemn'a 1 DjlJI ^msdI lju)/ , ^ijO g4 ) jO/VoJI 
















Torgue on a current laop JU» jdUjAS jUi 4 *i yL*y J} 

jLu tt jStt J^j> 4 4- i ^ui faJaUA* g-f-ya>i 

p"■ J Jt^*A 1J>S_i U-iJu^ 

^ujubUill JLaJI UjU^ ^jl^j jtjjlmfl J^aliu* JSLjlU ^-JlU 4)L>- 

^jauai jbtji js^iji ^ (i) ^u>$s jUj ^us wUxj B <<a^i 
uiiyjjj js^ji j-ik^Mat i> (3,1) uyiij^Ji B 

B <L>LU jpu ^Lyl jjl ) (1 j3) V 

(4,2) jjabaJi *jA>^ -LXJ U-Lu ( jJlha jLbll aL^ulj 

-All i jUa dUul ibSVi 2 - ...<u^jj* jijLdl! 4- jrCbj^ii"# .jb^Sb 

. ^jLtU U#i* jlJLiwj ( F2 t F4 ) uAt* A*ub 

F ^ I LB 
F 2 = F 4 = IaB 

jj«4 J£J X ^f (b) 3&mij 



<Jrw>211 J-A gjULTIj -iUt s JuL ( X total) cr^ i\A^J X = F . b * F 4 1 F 2 UR^ 1 

XtM - F 2 X (J) + F 4 X (| ) = ( IaB) X (i) + (IaB) X (f) *»f»- F* 

T total = lab x B AiUi (j-ao^** a , b 4* 
A — 3b u?' ^L^Lui4 ^jW* L*£4j-ua J^aL>pj 

TC total = IAB 

N LijluiJ wiUt ljUI .i JLfc Jl£ lilj 

r TOTAL 2 BIAN lSjLu^ Ttotal t^ 531 (*J^ 1 

jlS iilj A Uull 4*L>ulj 44 ^ijU |I s_Jfi*2J1 AN1 jlJ-olt 

# 

T = BIAN sin 0 l£jL«j ejaJA* j»>^ 6 ^ 4 ^**^' 4 »_>fai. 

f 

= ^ui^taUall ,jrtjfill <■■ < JjlS blj 

m4 ^JlC. 2±+sl I jy dj^^aatll fl . fl - 0 ^)V 

( 0.045 A ) Ojlito jLy yUw «J 100 ^$&h« 2.0 x 10- 4 m 2 4kaUe tj&U Ule / JU* 

JU^J (Abtl ( 0.15 T > <y<u 4iUS JIm ^ Ulll gya^ 

Uai ^ic JiU jl ^^yfaUall 

“ 90 jj£j LaJLlf. i irtAIt 11*>1 mj jjl h i L ad I J L>v^-ll |4laAt / ^aJI 

Sin 90 = 1 

T = ( NIA ) ( B sin 0 ) 

T = ( NIA ) { B sin 90 ) 

T = 100x0.045x2x10^x0.15 
T ~ 1.35 x 10* 4 N.m 



(DO O mlazemna IjuJl I Mi^ll W&° jO/'^LeJI (iJ>£>l 








: Magnetic Hysteric's ^iiiwtoUiil l djiMAll 

i h lt .1 4- j ir>4 jLjJ jjj# 4- <t-i 11 «““irn uold ^UjAJ L JLjJL^JI jJ^c4 U j M J>^i ^jL 4 jjj* <in j 3 J 

* + 

03 ^"j fdL>r IJL^ i^uud -LajUt* ^Ly lgi tn"S~\ ^jhmUUaU uuuj 

Jbtll jbob l^AjJyC 4 aLa^-iI Cxy^J^ ^LbUi ) uV^ijb J*4 



: (<uyi) uiiW $1 OjmAJI 

( B 0 j ^wJbUJklt jjrtj rrtI ^LaliS jfl_j ^Lu triVi^a JLlt 

4>jLIi 4 - P *! 1 ^r-^i-ft-aUjiIl jTt AJaLlSj jL4Jl aJtf 3 o'jJ* 

ijjJLia j* ^y-Lc J d_UL£ 4 >jjJL}j B 0 ^&ulaLL*£l jb^l j^pLu (B) 

4 - ^ niiil^L^aill ' Jt IWIt I ^Aua j( 4 j iful^Lmi i j" mflfl 4 

- A j j. A JLjJLaJi 3^- lu 6 ^ jJt—us i^jL-ulj B , Bo 03%-* (^ ) 4tArt *tt 

(Bo) ^iii <t->f litl ^jj-ti tnT I 4^b£ 4bjb \ MU 2 l jLplI jjLjj Ju£, 

j * I ^Jl j\ hT 1 ^jdLJajli JLJlc ( b J AloyLiH 4- ^‘ 4j L>- JuaJ B y J4t1 4 l5Lj£ Jl4 J-i 

2 ^ a iw?n ijut 2L. ni^i^>B j B 0 = 0 ^Lpj (C) 

jL-JJt ijLjj 2-jl^^-l-^V 1 JL-lcj (d) 4 UaUi 4- Jj>p ^ jT t—^ Bo ^ injlALLakXi JbJt dbul ji^tu^ jLpn 

^LpVb jL-d) 1 4- gj f »"t* ^ L»- ( e ) 4^1 J^-=b B 0 4Uj3 <jnu£U 11 aL^j^fb 

* iLdbtJl jAjLu g aUVcti fQj f 1 ^1 

gjtojk 

ij-uxS 4d^L±^4 iUdJjNC ^^53 u^iyaJt jVjpiU ^uuIaLukt! <biL^{ ) 

- { ij-u£ jV>o} i 4 - ^rMjbLUll ) 

* i*j/*' rr iL> W 4 ^JLpj ^L_-u*-piUiX! ^Labv J 3 SG y LLlLi JJI 4 - (2 ) 

. jJjjJL I ^ ^iUjatl JbJI Jlj; JLu- Jf pal JL«Sf ^ 1 ■-“Ct t *ij j ^jt-vi ‘ <T li uoJUaft JlJAj^ I (3) 

* I fjLtl Jfbtll JtjJ lAi trtrilj ^ j ijmIaLL* 1,I ucmaSb JuJ&jS (4) 

^jujo^Ti i JrtM 4 J£ur ( ^UuLdJi) jJJLuII 4 ^UaJl jl JJl^i j jlniflT ! 4 rtl»ll 2l»-Lui^ jl (5 ) 

* LuLIb ■ iSn^^Ti- JoUl JLa 4LU1^ *>334 JUSi JLlc ( 6 ) 

. I Ul 4 Ij LiiJ» ill 13 -A Ui^ ( 7 ) 

* A-plVu jJlSt 4bV ^jUsktt JUO a JI Jju iaVjdJt ^JL3 uu 4 ^4^4 ^^ j laLLaU jJbaJ ( 8 ) 
* ( 4 Y 32 ) jkLd pi jujl»J 1 ^ l^Jja ^V^_> al^Xtj 



®oo mlazerrma LuJl I^jo^I W&o 4V^JI <^>^>1 



















>)UI JaaII <1 


qIjLaJI i> 9 J&J ejUaJI jit *I /I gd 

. 4* _ . .uiioii jyy (1 j 

SL^luJl a^jU^OI 2LL>a£JI (b JMJaJI tjlji (a 

a$j^at a^Uj^ot aa»£ti (d a-u^uaiuu ^ {c 

aSj^ui iLob^sn lusjx i (d >* / yl$*JI 
jwhJgl^s JLl teubLill o$ill b$ka ftmtji (2) 

■ tV'i** tlrtt Vtl 1 jjbyl jMi* {b .t—'Aa ^f ii jtr> L ‘ uiX1 Jb^l uL»*j! (3 

«* 

LUdt Jl^ulT \ 1 1 fit♦ j. ifrttl (d 1 a 4 ^jnijV^Ujll *1>%J♦ j jIbXA4 ( 

L*j> Jbfctt ->L>ij 1^ jljLa* (C JA I 

. LM ij+i\ tiiaM <jA jUm >2U JULI gg&d j-J14b4l yii iuinihlitll o$aJi b$Ua a-0 J-a (3) 

IF ^ 

t ^ JL>r j ^ ■ Xii "i it I (b * [pS*m I ^Jj* t_L>- ^L>j(rt ~4 <LuaiJ i VtLL*I^ AjjJaJt (b 

* CjVWu^Vt ^4M (d * iLuii^LLitl i $2S i Jgaj)U^ (C 

* l^riajii) ~j,a IJL>- *UjUal« ^LtuulaLLflill jjJaJl JajVi'W (3 / 

^yL JUAU ) ^>*JI dUu MdUjA&JI oj^JI Jm Ml j jdUjAS jly yLu (4) 

aUuU MUIl mm uM^iUail JUlf oUul g£i ( MUI 

i 1 fcJt£ll tfJLfild ||.U»> J1 C (titI (a $A I vt^ill (cl j^utl (C i-j j .tafcft (b JUull (a 

^...U I-,;|I JU^I tflMb jjUoVl ajj j^siu, jL«Jt .sUbb 2_ Jjt>( 

$* ^jUjAS jUi Jam Jd$b dLd jf (r) MUi 4au ^ B u m.hUBlI jaMI (5) 

i(CjA/MWI ^(d rfa 

(j mihUill >mJI aiUS jl-M (6) 

jjpji ijjjuji uj£ j^‘* (d b-ULui uis jtj jj (c a nj^~m »a.a t^c ia ( j ftirt (a 

^ - <" uiA Ja^taao a*■* (b oA I Bdl^iil 

w - : uli »- JUL ■ : u ^ 1 o^JI 4M lit (7) 

. uii Jatjni JULt IaA jU |tku« 

ib^iu asiiaJi (d ai»uU( (c aui (b ajb^an jioa* (a 

a^Kin ac«»L»ai (c 

JUL1 aksyU jUJI o(m! gl^$ ^hi in _ Jla* JaU jUi Jam JtJLi gya$ (8) 

. OLJ1 gii <MU m mihliill 

. JbJt ■ aS-IjA^i ufiA (J.ajui a j i njh Lut* i $2u jb bj. u< (3 

. JlsJI ab^bi* ,^A ij 'J-* AjSjAtj ^Xfi J-4*J a i.iM. j t r> I I’i* pjaj j^LLlui (b 

# 

. JbJt J»j£u- t^A bJ>4^i L^aj ^AA. <9jJjJLa ijA J^j (c 

. ^GjVj ^aj ^ebv (d 

. ^>>j puuVj J>>a jicjv (d ja / 


©oo mlazemna LuJl l^aist)l ^4) ja/^LoJI 








olaiM V 




( adly 


JSJ 



0>airi ^aJI JteJl jlai«U /2gn 

JlaU b$laa 

w = F . d = F d cos 0 = F d cos 90 = O J / Jail 

) a^oJL J$Jae$ g$*i« JsUall g* g$JU g* gtobUal JU-iJt mM w> i ,/3gj 
l^ll§ gaJaUalU jdLu 2 fol ^iUaM fol ^aa^M g$JUI gl ja Ja4i 
aSj^l* JUC SUJLui 2J1SU OU^i ^ y^JLJt *l_$2>.Y iUij y^LLUtt (jJUiJl -^sn ^ ^jLoV / g 

>F - qvBsin# a^^aIi < j ■■■ *-j '*'* jJjpyii 

I JUll 4J$aj$ a*c g$a4LI ffcanaJI j 6>^LI ^ufaUail 6$*i( olail g»* 4gi 

AJUil *i2UI g* 4JU 

* 1 { w'^J^ J ^j rtj i iT I 4JlLl£jj yjjJiJi ja j ^LtlLui 4 ^ujku p ■■■■-*- ^b 

* ^3jjJ1 (>* 3*** Ai^aiJI i-JU* fw-^ (C 

- Sj-^ 1 3^ J^tl 1 dajla *-j sJjJUl jm 4JL>uJI i_uv>4 ^ (d 

h.ui# Jia^j : OAtm 

* JjL-3Vi J-C Jla ImJ ru^sj lLJOj ju&l 

( I JL-*!* Jaj-Ui. ) ^i-adJTI aLjul ^1 AjujVI jjU,VI ”jLOft *b£l ^*^4? ft*jYl 

y4 4? 4-4* ^LilL^Yl j*£<aJ A- L l fcJ * 4 piJ 1 i^lj ftgrntl J-* A J ~ ** 1 I £L>Ot jjjJSL) 

* U*u^*Jl *U>%jYl 4 jJUJI 3LL>*^J! U1 3U^jI1 A\^.rt.U j ^^ *} aJLcUaii ojla ^1 ja 

ul^Vl >>o -Ull 4^-IJ ,J^ ( *»M.J i ^itVl ^ ~*V ij^Jl dbul (JSLiJl 

oj-iii jLj^i jlej Gu-it^ j3j i-JL- 4iV |> £ju* @ ^uui (b) 

mlazemna.coml [x| ^1 ^ Mii.JaljJdl 

- J-o^jVI l4*L>ol J15J i>AJ1 jL>u1 (C 

sin 180 = 0 uu> 180 4 i^iiiii 4 ail* jujijji ijj >,\.^-jlv |d 

F = ILB sin 0 

U*Sj <UU J! 4 mUjA& <Ua* j u III I hi i ill JUI gl g^u JA /5gn 

A-u^jiaLiill i^2II jl UUc. Aa»j ^ku IsLuCi JL^j* 4r au;1 '' Ale ilSLu q D jUli.1 3U>ui Ji& J 

-' 1 A*>uij lit Yt j-i*^ ^jLuj l^a 

JaU 4ilaJI oaa gl g&u mmj jU gaa^jftinin ^U>fe5 jUt Ija4 yLw <wah» 4Ala 6gi 


* 

i|? m : JaLiitt Jbtl» bj1>» iilajl Jj£j j( J (Uifib Jb*Jt jijj (3 

J 1 ^ 1 (b 

1 _ ;,>|i - ^injtn Uatt jbjl Jaj)h^ (jle Ljj^<u- AiUJI jj"■■.■> ^jlS |j| g 

AoUl ^ j“ , w, < ,jit J^**Ilj (jjtjlaLiitl ■ UjK-L, jjj 2Uj1 jl) 0 t*. .-w 


©oo mlazemna LuJl I^JO^I W^O jO/-\LcJI ^±J>£>! 












































( Jirtll <yuj2l m2UI1 j B u 11hiitil JUIi jnii j <4 A>-“ jM* u*« U s lit ^& 

F = BIL sin 0 >ril Jl j<tS31 >« OUI M>U wJlUall apil j1*l uJlrf J^l —J 

F=ILBsin0 j>iQii&Joj J* C < - a <- d 4 -— b 

61=0 O<0 < 90 0 = 90 0 = 90 L Suijbjfc- 



JjUtl 


4dUS wdl^j J^Jt X attiU (8 10 6 m/s) «wUJl fiUiU ;U1*JI <w^yl J> „ .**11 4>M 1 («H 

jl^MU X j$4* M 60° attila (0.025T) e>$il u ijhl i il l ja*All 


j$>£ISI (b j ii I Ml I hi tfH a$All (a 


F = qVB sin 6 = 1.6 x 10‘ 19 x8x10 e x 0.025 sin 60 


- 1.6 x 10‘ 19 x 8 x 10 b x 0.025 ^ 


0.544 


x 10' 13 = 0.0277x 10 13 N 


a = 


me 


0.272 x IQ" 13 
9.11 x 10“ 31 



= 3 x 10 6 m/s 2 


0.35T <*ik£ 




JU» J*U 14cm >fi thaia ; U /2g- 

<UJaall «^«JI jliia mmaI **>* **** <ji£ 

= 1.67x 10' 27 0.14m = r = 

1 . 6 x 10 ' 19 c = 7U^ = 




X4Li—>11 


jlalJI 


= «U^fia>4 iiJi 


0.14 = 


v x 1.67 x 10 -27 


V = 


0.35 x 1.6 x 10 -19 
0140.35 x 1.6* 10~ 19 

1.67 X 10 -2 ^ 


0.07840 jc10~ 19 _ 7.8410~ 21 
1.67 x 10 -27 _ 1.67 10 -27 


= 4.7 X 10 6 m/s 


9 m * azemna IsjO^l)! IXj0/-&0 jO/VcJI SiJJ^-1 

















































2A jam gjUjAS jLy 
jUkW 0.25 T <yu kUS 


40 >» j*-y kk /3gi 
JUi jg-fl* 
oil I j jj^ll ^>aJf (a 
l&Alaal££W$ trtiU J£ j> o>£ll <11 uiihi i?H o$aJI (b 


a) T = { NIA ) B sin 0 

_ ^ 12 10 __ . rtft 40 x 2x12 x 10 x 0.25x1 „ 

T = 40 x 2 x —— x —— x 0.25 sin 90 =-——-= 0.24 N.m 

100 100 10000 

) F = I L BsinO = 0 u L 1 ^^ sb , cd a *i i Ja jh± si La^jy 

F = ILBsin90 = 2 x0.12 x 0.25 x 1 = 0.06 N 

ti jWLI jU*JI gfi UU 5cm Iftjki gUjl^k gk£ia g&L* /4gi 

4»l£ olAiUi 500A Ufek JS 


a) B 2 =^ 


b) f 


2;rd 

M)^2 

27Td 

-7 


*> /i 0 =4^x1 O' 7 T.m/A 


B _ 4^x1Q- 7 xI 2 _ 


2x10 t x5x10 2 


27Td 


5x10 


-2 


= 5x10 -3 T 


F _47T x10 _7 {5x10 2 )(5x10 2 ) 
L " 2 7T (5 x 10 -2 } 


F 2x10 (5x10 ){5x10 2 ) _ . ... . 

7 " -—~— ,—-- — 1 N/m tjjyimM (jj* jjei ^ &&ku a it-iLudf jjjiM 

L 5x10 ~ 

F, B B 2 I,L * F 1 = ^ 'I,L + - = 

121 1 L 2 TTd J 1 L 27T6 

*lULJI LJ3 ^mv 4 _jjLlll14 l±U j I 2 ^i = M2 

1*4#** 0.35T fifcafl u iiijhliti? JUo <i 14cm *jiai koi jl^» j Jj^y 5^ 

m p = 1.67 x 10 27 kg k>*JI (a g£j£jJ1 

f£ kJakl kj*tJl j*ky 0 «.iybUill JU1I g*u dlkl g$>kl Jj«yj Ij| (b 

. AjU4 jMi 

mV _ 14 1.67*10“ 27 xv 


a) 


r = 




100 1.6 *10- 19 x 0.35 


b) 


V = 


r = 


14 x 1.6 at 10~ l9 jr 0.35 _ 7.84 *10“ 19 
100 ~x 1.67 ~x 10" 27 167 x 10 -27 

9.1 * lO -31 * 0.0469 x 10 8 0.42679 x 10 -23 


1.6 x 10 -19 x 0.35 


0.56 10“ 19 


= 0.0469 x 10 8 m/s 

= 0.762 x 10' 4 m ji«2ti 


m p v 

r P - qB „ m p ^ m f 
r e m e m p 

qB 


xF p= r « 


, a . 2 9.1x10 31 

r = 14x10 x -— 

8 1.67x1 O' 27 


= 7.6x10‘ 5 m 



























p- p 6**" <*4&l 5T dp m niihliift Jp Wm/s 4ij** Oipll 6 * 
oplt upUill bpl (a tpl tfpl ip dp giplSil p IdU sjPI p pj 


9x10 31 jSpJJJI <4£ gljp! pi Poi (b LttUilg pi 

a) F = q v B sin 0 = 1-6 x 10' 19 x 10 6 x 5 x sin 90 

= 1.6 x 10’ 19 x 5 x 10 6 x 1 = 8 x 10' 13 N 

b) _ 9 x 10~ 31 * 10 6 _ 9 x 10~ 31 .tlO 6 x 10 19 139x1 q- 6 m 

* ~ qB 1.6*10~ 19 *5 1.6*5 


ttjli 

4* pLI |9pl 


JUL <ujp 5x8cm ddUul JPil J ; U: P pS t 7ga 

,1 10A op p P >o gp PLI jl > »P l«lU 0.15T 

Pit p JULI p 

T = { NIA ) B sin 0 = 1 x 10 x ( ^ x ^ ) 0.15 x 1 

= 60 x 10' 4 = 6 x 10' 3 N.m 


5 8 

— X- 

100 100 

10*5*8*0.15 60 


100*100 


10000 


dp *U p Jdp (jy <Ujlp 0;P jp gipil ip pM dpi jldp 


1.5 Adpppu01*11 j!p5x10 4 m10 cm 

F = q v B sin 6 sin90 = 1 P* 

B = — ■» B = 4 7T x 10 7 x o 1 5 0 = 30 x 10 7 T 

2nr 2jt* 0.1 

F = q v B sin 0 — 1-6 x 10" 19 x 5 x 10 4 x 30 x 10 = 2.4 x 10 N 



♦Vt^Umr Jb - Oapllp HP - ^1 tjUt - P J^l fcpl 

*vt**v«r*v j& - pUPJI opXI h> - ^Ipll jp **U* pull tpl 

•v^.rwwn - .vMvrnii /JPp 





















L— «USI 8jJU.Ij 


...A A .t t 


(jIa d^lJuuwl J Juj 

SJj^i A s4» 

4"i>»i «Jja> 

jl^ULLiiUw J 

++ 

•wwarru 


(i£}>^ Im£« 
^(UJIjImtI jbutl ^ j 

dUii XdSj 


♦va-now^n 


f»£i jijjlulS* 

Jtjtt tttt 

&**?>! 



vv.*n wm 


3 *Uli 4 ^\£ 








CJuiif 






Slurtit 




















